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to make things pla 


| n as rg wh) vr 
. The Principles of Aritbmetick, Cwnth which I begin, be- 
cakſe'1 am ſenſible of the loſs ſame have been at ,ihat have 
attempted Navigation before they have underſtood ſome- 
thing of it) ; The Extrattion of the Square and. Cube Root, 
Sea- Aﬀairy. Some nece{/ary Geomeirycal Problems, 
im Navigation. Direttions for finding the Prime, 
Moons- Age, andthe time of Full Sea, (both np ly 
ordinary and a more accurate way) with T bles for the ſame. 
Tables of be Suns Place aud Declination, with Diretiions 
and Examples in every caſe how to uſe the Declmation to 
find the Latitude: As alſo a neceſſary Table for correttin 


Pack, 


* 
_ 


the Declmation, when the Difference of Longitude 15 conſe- 


A 2 derable 


tht 


tothe © 


" % «." ; "0. 
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| To the Tageniciis EO 
 *derable from the Maridian of London ; for which the ſaid 
T ables of Declination are Calculates. JF Table of the Right 
W-/ ah , 4 564 ghee) Fo Right wy [[ſcenſion and Declina- 
tion of ſes 2 [ow eau the uſe 
of the laid i in fi. Stars coming to 
the Meridien, ; 44 alſo ale 1h at oWrs for Obſervation 
of any of the ſaid Stars to find the Latitude of the Place, with 
mples in each Caſe. The Deſtription and Liſe of the - 
Quadrant , Foreſtaff and Notupnal. CATableof Lats 
de and L.oup itude of the Principal Places on the Sea-C 
colle fed FAG the Beſt Informations. Problems of Plam- 
Soils and Aftronomy, which (that the. Prafiitioner might 
l arn two things at once) are wrought both by the: 
pi $ an Gunet”'s Seals, \ A large and verruſcful Table of 
ifference of Latitude ind Departure;to every'Degrer and 
varter-Point of the Compaſs: «With its Uſe 'inworking a 
werſe, in order t0 keep a Reckoning at'Sra. "A Rutter for 
- Coaſt of England, Scorland, FraticeyIreland, Spain, Por- 
rugat, c. ſhewing the Bearing and Dijtance from one Bla- 
ce io another. ATable of Hh Soundings coming. into\the 
Channel, giving the Depth of Water Ky LQaality of the 
Ground. Laſtly ; DiretFions for Sailmg.imto ſame Principal 
 Barboure. By all, or anyof «which the, 1h0u art:any ways 
 frofited, 1% EY Low ? hou mayeſt: y tf thou want oft. enforms> 
' tio m1 any of theſe things, and doſt but a little carefully ani- 
 madvert upon what ti on readeft) Thave my end, and thy 


kind Ek hereof will farther oblige me, 
 Whoam thy Frind, 


AN eng Corso. 
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- Mariners New Kalendar. 


7 be ig of Arith abeakk briefy and plainly dts 
ted With the Ext ration of the Square and Cube Roots. 


Ecauſe okthe Ulefulpels and indeed Necefſi ity of ſome knowſeds 
of Arithmetick_in the Art of Navigation; it is requifite to 


- with that , without which no orderly procedure can be ma 
andfrſtof 


4 
1D 


Uniration is that mw. of Arithmetick , whereby one may rightly! ex= 
N preſs the value of ayy Number pro poſed. 


All Numbers are expreſſed by ho CharaQers following : : 

I, . 23 3» | Y G3 6, FE) 3, 9g. ©, 

, One, oe SPP, Four, Five, Six, Seven, Eight, Nine, Cipher- 

- - Although Ciphers figr ifle horhing by themſelves , yet bein ng put before 

( or tothe $2 pers of) other Fi pures, they increaſe their value as much 
a if they were all hy , a8 may Plain y be ſeentin the Table I" 


4 Unites 7 
12 Tens [10 
TH Hundreds x00” 
ih... uſands |.o00 
' J12345|X, Thouſands|i 0000 

[T2300% Thouſinds|t00000 
/1234567] Millions {1000000 
© /12345678| X. Millions [10000000 
. [123456789 C. Millions | 109000000) 


«vs (- j 


"Bi gures have their was according tothe places they areſetin; his 

- in us firſt place , or place of -Unites , is One; Tn the ſecond place ,: Ten; 

-  Inthethirdplace , One Hypdred; 1nthe fourth _” One Thouſand; In 
Mio place, Ten "Om &c, | 'Lhe- 


'/:* hichbecanſe chivis che laſt row'T ſer dawn « fo that by this' A 


Fhe Table direfts how properly. to expreſs any given Numbers; As 
123 , which Number conſiſting, m7 three places y x numbered , One 
bundred twenty three ; and os roy 2 3456, conlilting of (ix places, 
is thus xprha, One band , One bundr gre tt nh Jaur hhudidred fifty fix ; 
and this number 12345 ey conſt ans Isthus numbe- 
red, One hundred twemy three Milloins , yi hundred fifty fox "_ 
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Fx p14 L 
uppoſe four Men (A,B. C.D.) ove tie five. A. ec} ile 
ral Suns of Money , and I would know how much is' - B. — 5432 
"duetame inthe whole; 1 I begin at the wto- C, —— 3156 
-mards the right hand, a0d ſay , 3. and6 js and 2 is D...— 18 
11, and 4 1s 15; ſetting 'down the y bed ther row. —- 
added -up : then I carty the 1 to the _pext row, . | 
ſaying, 3-and 4'is 5, and 5 is10,and 3 is 13, and Sis 19%; ſer down 
YE the row, added up., andcarry the 1 to the next row , aying, 
and Cj29:4a0d 1is 10,a04 4 115.14, and 5 is ep 6) ns 
252 and; hi 5 ds W208 mas 


wholeDebt is found to be Thirtezn thouſand, nine Bundred nin hheminin'y 
Charaters uſed m gt" oct 


$54, + Pounds. 

Example Bu. 11 ; (bing 
1d. JPence 

- Suppoſe T have ſeveral Crethions 0 whom I \<£ 


AS is .that which Fo bur oh: Sas, Gr 


owe ſeyeral Sums of Movey » I _ ro khow / YMinae. 
"of pail Seconds, 
ns Eo 
Thr big (mg alt OE, c 06 


tion) ar the right hand » 11 and 16 is 21, 
'.; Tand giisa$4 aud is. 3TH 
ſeree ao] there is.0 416, Ifind 2 5,and 7d 103. 04. 11 
Theres} gown the 06d 7 yoga Pore. Au af 
Ae) der the 2's, tot 


"Hiext for , b 


| "NES" 
confidering how . 7; x he 


228, 14/107 - 


4 _ 
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ol Me 7 
, ſay q is 6, 


We Frys 


= I 
I”, rand-1 is 2: Sorharby og rSebr Twe (6 Tarkan 
rey eight pounds , ſaree ſhilling and ſeven youce, 5 

*; Example 3. 

Suppoſe eddehing m Degrees and Mi 


ving ſix.days 5 har prey would know how 1 


le... _ 
Say, 131d '2 is 'S, and gis 24, nd 5Cis3o, and} | 


Cis $6; now 60 mines making a degree, ſer down | 2 
the odd 26 min, under the,row of minutes, and carry 


the 1 deg. to pen evi; doggie by." 08 


that I carry andr is 2, and Yis 5 | 
6, and r ED een es - > abay 


gitude made theſe ſix dais is 7 degrees and 26 natnu» | 
res, 


< Ubftrattfon is che taking, of x lefs Stn out of a greater , fublaridmg me - 
——_ | h 0 


L, 25:6 
dra via PO? 7" PORE Mr ECON A -———— 376 13. ſoc 
od hack pride —————- — 
: 4elire ro know what remains unpaid , which is, ——--165 (67' (Fg 
—rmmnte” 


To work this , I ſay $from 61 cannot, but con- 
ſidering there is tyelye pence contained in aſbilling » 1add r# 50 =, 


PUR 


| > A 
4<% 
2 


and fay, 8 frony.18 aadthere _ 10, which ſet down nder, the 

ce, andthen having borrowed. , goto ihe REXt IOW, an fy, + -that'I 
bocrowedand 5. is'6 which taken-out of 13 there remains >, » the; 

. ceeding to the popnds., þ fay, 3 from 6 there remaine: $4 and.» Hom” 


remains 6; and laſtly., z from 3 there remains x. Sothtre remains- 


"0 W the ſaid Debt, One bundred ſixty five uw. ſeven ſbillmgs, ten abun 
_ OE 


TX 


ayes ";Miler, *h 
next hog Thom "AT tems pe 9is20; fromo ] 1000... 


cannot , but 10 from 16 there remains ©; again 1 thatTl 396 

borrowed. and 3is4; fromo I cannot; bur 4 from 10 there —<— 
remains 6; laſtly, x that I borrowed from 1,there remains O.. .:604, 
So there remains to ail, 664. miles... RED. eat Re. 
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Suppoſe one place in the Latitude of 5.1 deg. 32 min; and another i in 


the Latitude of 42 deg. 10 min, I would knGgr the Difterence of Latitu- 
de betweerrthem.; =. 
© T6 do whith, ſubtratthe leſs Latitude out of the, great- | 097 
ter thus; the leſſer being, -placed undermolt ; Gy.s: 10 .; cath FI 32 
32 there remains 22 ich place, underthe. minutes ;;then 3-... 36 
forthe degrees , 2 from1 Icannot, but 2 from 11 there | —— 
remains 9, then 1 that I borrowed and A is "# from 5 the- log _'22 
re remains 0. So the Difference of Latitude'is g deg. 22 min. ' —-—— 
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which any nuinber of a greater denomination is brought inzo a 
leſs , as Pounds into Shillings, and Shillings into Pence, and Penceinto 
Farthings , Degrees into Minutes , into Seconds , and the like; 


which is done by-multiplying rhe: Number of the cater Denominati ON, 
_ by the Number "of the lefſer which is contained i 3p Ig reater, as the gon 


riplying avy number of Pounds by 20 (the number © Shilling contained 
mm aPound-)- brings it into eines Þ Sn ſo oft thereſt, el 


Multi conſiſts of three p 
5. "The Multipieand, -or ww ber multiplied,” 
k The Multi lyer,'br number by which'to moltiply, 5. 180-fic; 
3. The ProduR made by the Maltiplication. - - | 
. Forthe Learners more rok procollire herein 4 itis neceſſary: to inſer 
the Table, which is firſt tobe committed: to ogy 
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 Ultplication is that which ſerves: inſtead of many Additions , by | 
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The Multiplication Table. 


"> times 
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| 


| 4 times 
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us 


OW AM WW Ow Amy 


COTE 
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1 demand how many f hillin 

To anſwer this , Multiply t | 
by 20, thus, The firſt being a Cipher, ſet down 0 underneath | 
the firſt Figure 5 then proceed to the next figure, and ſay, 2 | 
tines $ is 16 . ſer down 6 under the ſecona f 


| 


4) C5) Cf 25) 
6 | -6E.:1..30f 
8 5 times & 7 Sigg 35 > 
IO; | 8] 1 40] | 
wy L 9) { 45) 
4 
mY ſ 6) ſ 36) ( 
IS, . " 2 | 
J ' times o £ Nis bo P | 
9\ C9) (54) 
2. 
I5 | ; 37s 49. 
18 > 7 times 8Yis< 56 
21 | o\ 63 
24 p 
27) 8 times > diss 54 : 
16) 
20| 9 times (-9) is ( $1) 
24 | 
28 f 10 times ( IO) is (100) 
32] 
I. : # 
Example 1. | 
there isin 5648 I. | 3 In 
e given Nuinber of Pounds | 5648 
_20 
gure, and Car yy pn} 2 2960 


x; then 2 times 4is 8, and I that I'carried makes 9;; then 2 times &.is 
12, ſet down 2 andcarray 1; laſtly, 2 times 5 is 10, and 1 that I car- 
ried makes It. So that 5648, multiplied by 20 , makes 112960 fhil. 
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Example. 2. . 
In 276 Degrees, how many Mmures ? 


Becauſe Go Minutes makes a Degree, ERS 03952 | 745 
| | 1 165160 
So thar- find 276 degrees multiplied by Go _ yrs 
makes 16560. minnutes. EIT 
INES | Example 3. . 
Multiply —— $765437 Multigly ——— 47632867 
By. ——— 3  B ——— 42 
17530874. 95265734 
26296311 238164335 
Product 290493984 '* 142898601 
” . or wm—emtacurgn_e, ganas. | ; 
1 190531468 
_ 207298237184. 
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©Dltuviſion;. 
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L-/'s uſeful in reducing of all Numbers of a-ltffer denomination into 
Shillings , and Shillings into Pounds. It conſiſts of three parts, '(viz, ) 


divide by ;_ and the Quotient , with the Remainder after Diviſion, 
. Ex ample Y bs 


How many times. 2. in 7 ? or how of-. |  22/ 834 \34- 
ws | / nat Oy, ?: The Anſwer. will be. 3; 4 A gt 
3 _ times, which place inthe Quotient 3,1; © __ 

then multiply the. Diviſor, 23 by: 3; = 
the figure placed in Quotient, ſaying, — 


on p 


-—. 


. 
— 
—— 


and place theſe under the two firſt | 


Ivifion is that which ſetves in the roona of many Subtradions., and 
greater, as Minutes into Degrees, Farthings- into Pence, Pence into- 


Dividend, or the Number to bedivideds-Diviſor , or the Number to- 


To divide 7834 by 233. firſt fay, Diniſe.) Dividend,. { Quotient, 


z.times 3:is.9., and. 3. times 2-18.64, |, - 14 Remains, . 


pp af the Dividend and draw:a Line ; ſubtraR 69 from »$ L..of 
Tnete 


EY RA... =? 


wy xe 4 
” F.v : . —_C £ * - Me 
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I" 
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'24 
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þ ; d 1t 
there reſts 9.,' which ſet underneath, and place a point ufder $'to 


ſhewy 


that.it is braught down; placeittotheg, then proceed, ſaying, How 
| mary times 23 in 93? or how manytimes 2 in 9 ? 'which will be 4 


times ; place 4 1n the Quotient , by which-multiply the Diviſor ; 'again 


placing the Product, which is 92 , under 93 , and dray a line, and {ub- 


tracting it therefroun 5; the remainder 1 pat under the Line and ſet 
down'iq, the laſt fagureinthe Dividend , putting a point under it, and 
place itto'the remaining T': Then becauſe there remains but 14 , be- 
ing leſs than the Divifor 23 , 'atid fo cannot be taken out of it , place'a 
Cipher in the Quotient , and the Work is finished, 


= is Example 2, | 
In 360 Minutes , how many De<'} Djviſor,, Divident * van 
grees? Here I divide by 60, beczuſe E: 60) 3606 
60 minates make a degree, and be-- h 360 
cauſe 6 cannot be taken out of 3,1 ""_ 


therefore I ſay, How many times 6 i 

in 36? The anſweris, 6 times: which I place in the Quotient, and 
proceed to-maltiply the Diviſor by the 6 placed in the Quottent, which 
produceth 360; which ſubtrated , leaves o. So that by this Work it 
appears that in 360 Minutes there are -6 Degrees jult, 


Example 3. 
A Ship taken by 253 Men, is yaluedat 59875 1. I demandeach 
Mans ( hare being equally divided, 


Diviſor.\ Dividend, . Quodient. : 


253/ 59875 \236 7 
FOG,» | _ 233 
: 927 708 
—_... 14 180(7 
I685 472(6 
I518 (r 
167 Remains, 59875 
Proof, 


Firſt ſay , How many times 2 in 5? the anſwer is , two times; 
which place inthe Quotient; then multiply the Diviſor 253 by 2 the 
B 2 figure, | 
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x 
gure placed1n the Quorient , ſaylug, 2 times 3's 6 5 2 times 5 is 1o'z 
c 


- der,the ProduRt will make th 


t down © and carry 1.; 2 times 2 15 4:3. and 1:is/g5 which ſet down 


under the three farlt tigures of the Diviſor, from whence being ſubtra&= 


ed, ſet the Remainde runderneath , which will be 92 ; then take down 
7 , making a point underneath, and ſet it after 92 the Remainder ; 
then ſay , How often 2 in 7? anſwer , 3 times, (for 4 times will prove 


too many) Then mulriply the Diviſor 25g.as before by z.the Hgure laſt - 


placed,in Quottent,and the Product will be:759 which being ſubtracted 
from the figures aboye, the Remainder wiH be 161i; then take down 
5 and point it as before , ſetting it after 168, the laſt Remainder; and 
again ask the Queſtion, how often 2 1s contained in 16? Anſwer , 6 
times; by which 6 when ſet in the Quotient, multiply the Diviſor 253, 
and the ProduQt is 1518 , which place under the-laſt Dividend, andſtb- 
trated there-from, there will remain 167. So that being no more figu- 
resto bring down ,the Work is finiſhed, each Mans \ hare being 236 l. 
and 167 |, over , which is to be divided among them ; which may cafi- 
ly be done by multiplying 167 by 240, x dividing the Product by 
253 » gives each Man's Share in Pence, The Proof is by multiplying 
253.the Diviſor by 236 the Qgocient. and taking in 167 the Remain» 
c 


ame with the Dividend, as-it is wrought 
in the foregoing Page. | 


——. 
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The Gule of Three. 


T* He Rule of Three is that by which baving three Numbers: given, 


the Anſwer tothe Queſtion, 


a fourth Number is found in proportion thereunto; which is do-- 
ne by multiply!ng the ſecond and third Numbers together , and divi. 
ding the Produdt by the firſt , and the Quotient of the.ſaid Diviſfion is: 


Bx ample - 


Fi 


Gaſltle muſt be 150 foot high. 6 ++ 


_ 
”- 


MW 


Example. 1, 
Ifin = hours a Ship fails 130-miles 5 How many miles will ſhe fail 
with-the ſane Gale in 192 hours , pr eight days Þ Saget 
130 | 
5760 
193 
"RN 1040 miles in 392 hours, 


OO 


Here 24 is accounted the firlt Number, 130the ſecond,and 192 the 
third ; wherefore according tothe Rule I maltiply, 130 and 192, the | 
ſecond and third numbers together, and divide the Product thereof” 
24960 by 24 the firſt Number , which gives inthe Quotient 1040 
miles, which is the way the Ship will make in 192 hours , the time 
propoſed, 

Example 2. ; 

If 1 t6 of Tobacco coſt 6 d. what ſhall 112 thcoſt * 

6 


)672 pence (or 56 ſhillings:- 

_ Herethe firſt number being an Unite , which neither maltiplies ncr- 
divides , it ſaves the labour of the diviſion , and the anſweris 672 d; 
( for the anſwer will be of the ſame name with the ſecond number ) 


* which divided by 12 to bring them into { hillings , gives in the Qgo- 


tient 56 s. which isthe price of 112 I, as was-required-. 
Example 3; © 
If a Staff of 2' Yards long give a Shad6w of 3 Yards; How high is: 


_ that Caſtle whoſe ſhadow is 100 foot ? 


Which queltion for the more ready ſolution , ſtate thus;' ' - 
1f 6. foot-( whichis 2 yards) give 9 foot., What ſhall 00 foot give#' 
By the Operation it appears the ſad _ 6 wo! 50 foots- 


——— 7. 
30. 


OO 


"4 The Kitle of Thyee, 
| I & 7D [Bo © 4. BY PALE »# 4 l; ; | ; 
If 564 |, 125, 6 d: ists beflivided between 165 Men, How:mnth 


is one Mans (hare? State it thus : 


If 165 Men have 564'l. 12 s, 6 d. What {hall 1 Man have? 


$4 


20 


11292 
I 2 
22590 
- $1298 SIE 
1655135570 2x pence, '| 12 - i "SEE 
1320.1 J7s 

—_ v5 | Hi IOq 

—_ 96 

_— ::. 005 - pence 

I65 - | 

Sy” 


- Note, that in the - Rgyle of Three , the firſt and third numbers mult be 
both of one Deromination,, and the ſecond muſt be brought into the 
lowelt yalue expreſſed thereip,as in the foregoing Example: 1 work not 
the queſtion as it was firſt Rated; but:tran poling the numbers , I put 
the denomination of Men fiſt ang laſt , and the Money in the midlt tg 
anſwer to that part of the Rule which requires the farſt and third num- 
bers to be both of one game, Again » becauſe in the ſecond number 
Pence are expreſſed, I thereforebring the whole Sum into pence, which 
anſwers to the other part of the Rule , yhigh requires the ſecond num- 
ber iato the lowelt yalue, The Anſwer therefare to the preceding Que- 
ſtion , as by the Operation appears, is $21 pence; which reduced into 
ſhillings , is 68 5, and 5 4. or 3 1, $5, and 5 d, which js one nqans 
ſhare , as was required, | | OTOL 
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The next thing I \ hall briefly treat of, is , The Extradtion of the $qua- 
T7 and Cube Roots , as alſo ſomewhat of their uſe, 


The 
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The Extraction of the Square Fwoor, 


—I—_ 


Pxample T. 
O extra&the Square Root of 7956; proceed 4p 
extract the Square Root of 7O'56; proceed |  n046518 
thus; Firſt, be the given number (that 5 ( L 


15-put a prick) over'eyery other figure , beginning + "phI——_A 
at < felt Ggure on the right te. "Y bp) on | - 5) pt he wy 
the way , that ſo many Points as the ſaid number , ) 
admits over it , of {6 many figures: confiſfs the. ,. 0 
Root of the ſaid number)then proceed ſeeking the -1 END 
greateſt ſquare number ( which is a number multiplied by itſelf ) in 
theficſt. point.towards the lefthand: (70) which is 64 conſtituted of 8 
multiplied into itſelf ;_ for 8' times 8'is 64, The Root of this Square 
Number , whichis 8, place in the qo , and ſubſcribe the Square 
Number (64) under the ſaid firſt poi 


© ſabtractife tethereftbm\, and 


 fetting down the Remainder (6)undernexh getitogmarcemtajne4 


down the next point (56); then-drawing a crooked line'onthe le 
hand of the Diyidend ( 656,.) double. Te Quotlent , and' place'it 
(viz. 16) therein , calling it the Diviſor'; ſeek how often this Diviſor 
is contained in all the figures ofthe Dividend , ſave the laſt to the right- 
hand, ( viz, ) How many times 16 in 65? the Anſwers, 4 times,- 
which place in the Quotient , and alſo onthe right hand of the Diviſor 
(.16).,. then-multiply,the Diviſor (164) by the 4. laſt placed inthe: 
otient.z; and put the Produ@,. which is 6 56 under the Dividend, 


ſubtracting. ib there-from3, which done ,.not 
Square Root of 7056. is 84. 


ing remains, . Sothat the: 


The Square Root is applied to Navigation as follows. 
_ Anyitwo-(ides of a Right-angled Plain-Triangle being given ,.the- 
third is found-by the ExtraRtion of the Square Roo. PET Fe 


Example 2, 


Suppoſe a Ship to haye made 87 miles Difference of Latitude, and- 
71 miles Departure , and the Diſtance to be required ; The ſaid Di- 
ſtance is found by the ExtraQtion of the Square Root , as follows. 


_ . + LA % _ y = 4 b af” by l ” , 4 hae | " | L | 
> l . CE" v2 | 1 16 "S 
. == £ 4 . 
n 
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| The Rule, | 
Square the Difference of Latitude and Departure ſeyerally, ( that is, 
-mulriply each by it ſelf) and from the Sum of both their Squares added 
together,extraf the Square Root,which-will be the Diſtance required. 


; Example 1, | 
Difference of Lat.is 87. The Departure 71. Square Diff Lat,7569 
Mulciplied by it ſelf 87, Multip.by it ſeif 71. Square Depart. 5041 

609 | 71 Sum 12610 
. 696 .496 | | 
The Square 7569 TheSquare $041 


ma 


| \_ 12610 ( 112 theDiſtance required. 
_— | | 


. 


By this Operation | 121 026 
it appears: > that the |. ) 
Diſtance omitting the 


Fraftion 1s 113 miles, | 


2.I' 


222) 510 
444 


(is CC FR 
Suppoſe a Ships Diſtance to be 31x miles , and her Departure 57 
miles , and the Difference of Latitudg'to be required ; the ſaid Diffe- 
oy of Latitude is found alſo by the ExtraCtion of the Square Root, 
as follows. "IT | Soo 


Y The Rule. 
From the Square of the Diſtance ſubtratthe Square of the Depar- 
ture , andthe Square, Root of the Remainder will be tlic Difference of 
Latitude required, ; 5 


The Diſtance —— 11: The Departure 57 
Multiplied by it ſelf _—:: Mult, by it ſelf 37 


Ilx 
mee. 7 
ITT Sq, of Depart TIT 73249 249 
'Square of the Diſtance----1232T 
Square of Depart. ſubtraQ, 3249 _ 9973 (95P Dif: Lit, required, 
Remains-=-—-9072 | 
5p 972 


| O | 925 
The Difference of Latitude, as 

by the Operation appears, is 9 5 47 
miles, omitting Fractions, 


If the Departure be required , the Rule is this, ( #z,) From the coun 
re of the Diſtance, ſubtra&rhe Square ofthe Diff. Lat. andthe Square 
Root of the Remainder is the Departure required; the Operation for bre- 
vity ſake is omitted. | 
_ "Having'\praceeded thus far i m ſewing the Practitioner how to find the 
Diſtance , Difference of Latitude'or Nepaiture , wichqutthe Operations 
by the Logarithins, Tſhall (becauſe of its pertinenty' inthis place. \ hew 
the manner of finding the Courſe alſo without the ſaid Logarithmical O- 
_—_ » Which is done ( without ſenſible error ) as follows, | 


The Proportion 3 zo find the C ourſe,  _ | 

As the Sum of the Hypothenuſe (or Diſtance ) and half the iciter: of. 
the other two Legs ; ( viz. if the Difference of Latitude be moſt , hal 
| that; but if the Departure be molt , halfthat); I ſay , asthe-fum oft theſe 
two being added topether, is 1n Soorvon to the lefler (or remaining ) 

Leg, fois 86 tothe Angle oppoſite to the leſs Leg ; which is the Cour ey 


when the Departure is leſs than the Difference of Latitude, otherwiſe tis 
the Complement of the Courſe. 


Example. * 
Admit a Ships Diſtance tobe 112, the Difference of ras to be 
88, andthe Departure 69 , and the Courſe to be required, 
=—_ ENT L398 C 4 Firſt, 


\ 
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5383 -@pvietton of WeSas 
Firſt, Add the Diſtance , and hglf the greater Leg into ohne Sum. 
The Diſtance is - emo_oo conn umocce 112 
The Sum, "= ——— 5 


Having thus done, ſay by the Rule of Three : 
As the ſaid ſum 156 .to 69 thelefler Leg , ſo is 86 to the Courle.. 


| To bring out the odd minutes , mufri- | 
ply the temainder ofthePiviſion ( &J'by | 
60, (the number of minytes containedin |] ; 2705. 38 deg..2 min, 
a degree) and divide the ProduGtbythe | 5 (73g *( : 
Diviſor (156), and the Quarient ofthe 
ſaid Diviſion gives for theanfwer 2 minu- | 
tes, Sothat the Courſe required is 38 deg. | 
2 min. p 


Example 3» Of the Extraftion of the Square Root, 
| Suppoſe a Rope of 5 inches compaſs , and another Rope of double the 
ſtrength is deſired. The Dimenſions of the ſaid required Rope is found 
by the ExtraQtion of the Square Root; for { hould t be ſuppoſed that a 
Rope of 1o inches ts, Saget double the, ftrength _ Rope of 5. 
inches , upon, proof it is manifeſtly falſe , for the ſaid Ropeof x0 inches 
is four times-of the Krength of. that of 5, as 


The Rule, 

Take the Com als of the given Ro 7 I ( Uike ) and multi | that b 
it ſelf ; which Predu® { becatſe this BEER Gpoi to Bhi as "aaa 
multi iy by 2:, and the Square Root of the Produftis the Cowpals of 
the Rope required, | Kata 

VION | E xample. 
' The given Rope's Compals 5 inches, Extra&the Root 59(70 
Multiplied by it ſelf — 5 29\ 


| The Square —— 25 ey I | 
Multplied by ——— 2 


—_  ——_ 


50 


ve F ” *- x12 ,, ” 
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$0 that by the Operation 1t appears, a Ropeto be twice the ſtrength | 

of the given uy 5 inches compaſs 5 mult be > inches, ©, | 
If it be deſired ts know the weight af one Rope by another, it is as fol- 

lows. - be ' 

| The Praportion. is, 7 


As the (=p of the Compaſs of the ane Rope, is to the Square of the 
Compaſsof the other ; ſais the weight of the one'to the weight of the 
other , length for length, hn 

| Example, | 


Suppoſe a Cable of ro inches to weigh 21 hamdred , and the weight 
of a Cable of 8 inches required, Say; ” ag 

As 100 ( the Square of 10), to 64 (the Squareof) fois :21 C,. the 
m__ of one Cable to 13 C.*4, partstheweight ofthe other. Cable:ce- 
quired. | 


* 
—— —— —_— ——____—____U@ hut ” , . 
MM .__ BY = << ah. at Mt a " - 


— The Extractionsfche Cube oor, 


k adm. 4 


Shall firſt as neveſſuy infert a Table ofthe Cubes ofthe Nine Digits; 
| which qughs firſt r@be'committed!to Memory. KT 301 mon 


Cubes of the Nine Digits, 


Lf 


Eample: 1. 


bo 0 IC I 
Flt point the giyemnunBer , (6.6. ) puta.ptick over eyerythirdificue 
re , then ſeek the "na Cube inthe firſt Point ( viz. mn 
the Cube Root, whereof ( which is 2 ) place in the Quotient ; Subtract 
the Cube (8) from the firſt Point (12), place the Remainder underneath; 
to this Remainder bring down > next point ( 167) and call this the 


* "* - . I - 
% - | , 
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Relolyend ; then draw line underneath it, , 12167 ( 23 Root, 
then 6 i _ On (2) winnie; 8 'Y 
multiply the ſaid ſquare ( 4) by 300, which | TT-/ 
Wo" "Aura lies this under & Reſolvend, 7 olvend, 
and call it the Treble Square; again,” multi- | 2229 1" eble Square. 
ply the Quotient ( 2.) 'by zo : which makes 60 Treble Quot,. 
60, place this under the Treble Square, and | y/260 Diviſor, 
call it the Treble Quotient; add theſe two | G5 
( viz. Treble Square and Treble Quotient ) goo 4Y 
into one Sum , and call it the Diviſor; ſeek "y | 
how often this Diviſor 1s contained .in the / 
Reſolyend, which is z times , which z place | 4157 

_ inthe Quotient; multiply the Treble Square | oo0Q. 
by the 3 laſt placed in the Quotient, and ſub. i 
{cribe the. ProduQ underneath the Diviſor z ſquare the ſaid figure ( 3.) 
laſt placed in the Quotient, and thereby multiply the Treble Quotient, 
and place itunderneath the laſt Produ@, Cube the figure { 3 ) lalt placed 
in the Quotient, and place it underneath the preceding Produits : Laſtly, 
Addtheſe three. Products 'into one ſum, and ſuberaRing>the ſaid ſura 
from the Reſolvend , ſubſcribe the Remainder ; to which: Remainder, 
had there been any more figures , the next point muſt have been brought 
down . and the preceding Work reiterated from the ſquaring of the Quo- 
tient, until all the figures are ſo brought down ; but in this Example, the- 
re being no more figures , the Work is done, and by the Operationthe.. 
Cube Root of 12167, appears ta be, 23 juſt , nothing remaining. | 


Wh Example 2, applied,” 


Suppoſe a Ship of 300 Tun , :75 foot by the Kee! , 29 foot and a half: 
at the Beam., and 13 foot deep in the Hould ; and another Ship is deſired: 
ofthe ſame Mould and Shape of 500+ Tun : the ſeveral dimenfzons.of the. 


faid Ship are found by the ExtraQtion'ofthe Cube Root, 


W—_—. 


— EC —_ 


;E $4mpic;. 


Beginning with the Keel : Firſt, Cube 
the length of the given Keel, which is dong, 


by mulriplying it 1nto itſelf, and then mul- | 


tiplying the Produ&@by it again, 
Then ſay by the Rule of Three, As 200. 
Tun the one Ships Burthen, to 500 Tun 
the uther Ships Burthen ; ſo is 421875 the 
Cube of the one Ships Keels-length, to the 
Cube of the other's Keels length, Which- 
| being wrought by the Rule of Threegives | 
703125 : from which extra the Cube 
Root , and that will be the length of the 
Keel required, b, 


Ih this Extra@ion is added 3 Ciphers to 
bring out the Fraction,theOperation there-- 

with being the ſame as if there had been | 

more figures in the propoſed Number ; the 


Operation gives for the lengeh of the Keel | 
$ 


required 88 foot 2, parts, 


Thus having: found one ofthe Dimen- 
lions , the.reſt may be foand without the 
Extration of the Root bythe Rule of: 
Three: pig 
a 8 Thus ;. 


Suppoſe the next thing-I: would_ find, | 


to be her breadth by the Beam , ſay; As 
the length of the one Ships Keel 75 , is to 
| the length of the other 89 fere, So-1s 29 
the Beam, to. the breadth of the other, 
which by the Rule of Three gives: 35 


foot, the . breadth of the one Ship by iF 


- 75 given Keel, ©... 
Js..." 


3/) 
ood. 
5625 

/s 
28125. 
39375 | 
421875 Cubegiyen Keel, 


- 


[703125 /88 2, Root; 


512 
191125 Reſolyend.:. 

' 19200 Treble Square; 

_ + 240 Treble Quotient: 
19440 Divilor,. 


21 53, 000 Reſolvend; 
2323 200 I.S, 

2640 T,Q, 
2325 840 Diviſor.: - 
20908 800 

213 849 | 

2 [6 

"21123 -3$69- + 4 
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| 


foot *; 


\ 


529 631 Remaind.. 
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Example 3. 


Suppoſe an Iron Shot 4. inches Diameter to' — th , and the Di- 
ameter of a Shot whoſe weight is 72 tt tequired, is alſo is done 
- ——_ of the « weight » as follows : Firft , ſay by the Rule of 
T 
As 9 tb , the weigt of one ſhot , to 72 , th the weight of the other : fo 
15 64 S Cube of the one Shots Diameter, ro the Cube of the other Shors 
Diameter , which by the Operation Is 5 t2 , the Cube Root of which ts 
$, the Diameter of the Shot required; 
\_  Butifitwere : equired , to God the Weight of a Shat by the Diameter, 
it's done thus , bak Rufe of Three. | 
As the Cube the one Shots, Diameter to the Cube of the other; 
So is the Weight of the one Shot to the Weight of the other required. 


' And thus qu for has — 4 SO oy of this Treatiſe. 
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Some neceſſr Cn Problems. 
PROBLEM L 
Te raiſe « Peypedicnlar 0n the middle of a Line. 


Perpendicular to be raifed from 
nn pad. todo which, fetoff the 
two cqual diſtances , CAand CB: 


then the Compatſes _ opened to 


Fr the Linegiven be AB, andthe 


. apy conyenient diſtance bigger than 
AC or Cod Bngd one foot __ 
Compaſſes in the point. A, deferibe 
F the Arch DE; thes with one foot in 
TW.” the point B defcribe the Areh FG; 
then draw the Perpendicular from the point C through, the InterfeRion . 


(or eating) of the rewo Arches F' G and DE, TIER 
PRO- 


- 


"4AX* "7 — 4 P 


# " : is 
= " P\ ? - - q - a 


_. PROBLEM 11, 
To ratſe ae Lond. 
Let the Line oiven be AB) "and 
the Perpendicular to be raiſed from 
the point B, ro do which , withone 
foot of the Compais at B, withany 
ronyenient diſtance, as BC, ſweep / 
an Arch ; then with the/ ame Ex-- 
tent , one foot of the Compaſſes | 
being in the poſit C, matkthe ſaid | 
Arch at the point D, and -one foot 
being at D- mark it at E, then with. 
the ſame diſtance, one foot of the 


3% Comp © 1nchten Tal yrl nm D, de- 
"3 ſeribe che Arch the Cornpalies ty the _ E, 4eltiib 


*X the Arch HI; then any eB point B, and —_ the Interſs&ion of 


the two Arches, FG and H1,.draw the. Perpendicular which way re- 
quired, 


| PRO BLEM TILT. 
Toe fall a Perpendicular on the miadle of a Line, froms 


certainpoint aſſiened over the ſaid Line. 


Let AB bethe Line given, 'C the 
Point over the Line, from which the 
Perpendicular is-ro fall; ro do which, 
pry any foot of the  Conpaties inthe 

ornt C, then opening + them to a conye-: 
nent diſtance,mark et Line A Bn two 
Points with the ſaid diſtance, as in the 
points A and B; then with one foot of 
the Compaſſes the point A , deſcribethe 
ArchE F,andwith one foot in the poitre- 
B, deſcribe the Arch G H ; then from 
thepoint C, and by the InterſeRion of 
- the ſaid two Arches , draw the.Perpen- 
_ dicular which was required, 


- PRO'B. Iv. 
Toin fall a Peryendicular onthe thd of a Line, 
Hom a Point aſſigned,, 


Let the Line giyen,be A B, upon 

.1C the endof which letit be hp Es to 

9" af lerfall a Perpendicular from the point 
C.; to. do which, fromthe point aſſig- 

ned C, draw the Line.C A; which Li- 

F ne divide tmto two equal.parts, as in the 

| J point D, then one point of the Com- 
$ > B paſſes reſting inthe point D, with the 
wo ment, fame diſtance ( viz, of half the Line 

AC) deſcribethe ArchE F ; then from the point C , to the Interſec- 
tionofthe Arch E F with the Line AB, drawthe Perpendicular as was 
Zequired, 


PROB, V. 
 TaadrawaLineparalleltoa Line given. 


Let AB bea Line given, to 
FE which it is required. todrawa Line } 
P parallel; to £ which , firſt Take } 
_ © _- un, the Compalſles the diſtance at | 
Te B which the parallel Line is to be | 
T- © drawn, and then ſetting one foot | 
of the Compaſſes in the point C, 
= OY on the Line A 'B deſcribe the Arch 
E;, and with the ſame diſtance, yyith one foot of the Compaſſes in the 
point D , deſcribe the Arch F; then laying a Ruler to touch the Con- 
wexity of the two Arches, drawthe Parallel as was required, | i 


i 


PRO, | 


*. 
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T odrawa Line Parallel to agiven Line, that ſhall baſs 
through a point afſh igned over the ſaid gfven Line. 


Suppoſe A B the given 
Line, and it is required to | 
draw a Line "ge there- 
to' that ſhall. paſs — - yy 
the point'C : Firſt T E- 
the neareſt diſtance between 
the ſaid point and the given 


Line , and with the ſaid di- D 
ſtance, ſetting one foot of 


$ the Compaſſes in the Point D, deſcribethe 4rch EF; then by the-Con- 


vexity of the ſaid Arch, and the given point C, draw the Parallel as Was 
required, 
PROB, VII, 


Tomake an age equal i0 any gioen PFICY 


Suppoſe:4 & C. an An 
piven,, and it ts a” tO 


make another . Angle equal 
thereto : Todo tbis , firſt, 
Dra# the -Line D-E , then 
with any | convenient *di- 
ſtance leſs than A B 

be the Arch G H; then th 
cing the Compaſſes at D, 
on the ſame diſtance 
which ſwept the Arch G H. 
ſweep the Arch K L ; then . 
take the ge of the Arch 
GH in the Compaſles, and | 
ſ{cttingone foot inthepoint 

L ,croſs the Arch LK in 
the point K, then Ms the point K -drawthe Line D F; then is the 


angle E D F, equalcothe Angle 
' PROB. 


PROB, vur 


To bring any three Points not [eirmate \ tn a : riehr Line,” as. \ 
rhe cirennference of a Ciyele. 


Let the three: Points through. , which , 
the Circle is to-paſs be A BG: Take 4s 
-bove half the diltance derween the two 


Points A ; and &im-qhe Compaſlles , s awd 
one foot of the Compaſles being in-the 


A; with the faid diſtance deſcribe the - 
Arch, : D, and with the ſame diſtance; 
one foot ok-the Gompalles .being .in the - 
int C, mark the Arch E D'mthe points 
ED, and drawabe x LineED ; then 
- "take above half the diſtance between the 
Points C/ and B inthe Compaſſes ; and 
one foot of the Compaſſes being inthe Pgint ,B , with the ſaid diſtance 
deſcribe the\Arth *G 3nd he Love diſtance; ofte foot of the 
Compalles being i in the point C.,, mark the: Arch 'Þ G mi the Points F - 
and G, and draw the right Line F G; now wherethe rwo right Lines 


DE and FG being continued , interſeR each other, { viz. inthe point - 
H) is the Center of the Circle which was: ER 


- Sfihr une 


Ti Inſtrument lo beneficially aſRftant to:the he prac part of Nas , 
v 
by 


DD ———— 


igation , as to it's Author , ts m—_— diſcourſed Loy it's 
one ſu ſuppoſed to be in theſe parts of the > about Sottyoter; Mo, 
utility whereof to us evidently FIppeans, Conſidering the many inconves - 
niences that attended our Anceſtors, in tracing the vaſt Oceatt for wane- 


| - fog , under whoſe ſubordinate ConduR ; EG TRnY: 
Maritime Aﬀires bave ſucceded ſo ws 


- 
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hour, as in the following Figure. | 
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To divide which into Points, firſt draw. a Line at pleaſore as VV. E. then croſs it- 
with angther at right angles, as N. S«then ſetting one foot. of the Compaſſes in the 
iaterſeQion -( or cutting) of thoſe two Lines, the Compaſſes being,opened tothe 
intended bigneſs, ſweep the Circle, and divide each of the equal parts made by the 
Circle; and thetworight Lines VV.E. and N.S. itito eight equal parts more. So is 
the Compal didived into z2 Points, as in the foregoing Figure. 


The Circle being thus divided upoutke Chard, or Paſte. Board , there are paſſed on | 
the other fide of the (aid Chard, or Paſte- Board, two VVires, which V Vires being 
touched with a Loadſtone, and the Chard hung at the Center upon a Pin fixed in a 


Box , it's Poſition becomes North and South; and the ſaid Box being covered with a.. 


Glaſs, and hung into another ſquare Box, tothe end the Chard may traverſe not» 
withſtanding the Ships motion; being thus fixed , is ready for uſe. | | 


To find the Prime or Golden Number. 

*He Prime , or Golden Number , is the ſpace of rg years, in which- 
* the Moon performs all her Reſolutions with the Sun; at the end 

of whichterm ,' the Moon returus-again to the ſame Sign-and Degree - 

in the -Zodiack which {he was in. 19. years- before; for the finding. . 
hereof , add 1 to the.date of the year, and divide by 19, and the Re- 
mainder after diyiſton will be the number required; | | 


Exa mple, 


— 


tl. 


Suppoſe the Golden Number to be required for the year 1675 ; firlt- 
add I , which makes 1676 , then divide by 199 


19 4x 
152 


156 
152 


4 Remains,which is the Golden Nimberz. 


AN To find"the Epaf.. _ 

F. T He Epatt is the difference which is made ina yearbetween.the Sun 

+ -  £ and Moonin their Revolutions; tofind which, Divide.the Gol- 

"4 den Number by 3, and for evety x that isJeft add 16 tothe Prime , then 

36 we exceed zo, caſt a way 30 andthe. Remainder is the EpaRt ;; 

 . bhutiftheſumbeleſsthan- 30, that is the EpaR, but ifthere remains q_ 
aſter diviſion, the EpaQtis the ſame with tlie Golden Number, 


Example,. 


CI IeY > os fy peg F- 4 £4 | ; 4 « Og Fe” ww dba 
.Tof bs, PR  -P& Jaw PRE £41. + ” 7 | 
Suppale . the Epadt. were requires; for the: year As ; the Golden. 
Number. being found.to be 4., being divided by 3, there remains x, 
which being-made 10.,.and added to the Prime 4, makes 14 wiuchis- 


the Epact for 1675 required, _ 


CE _ —_—_ 


To find the Moons — 
Dd tothe EpaR, for March 1, for April 2, for May 3, for inp 4; - 
for July 5, tor Auguſt 6, for September 8, for OB her 8, tor No- 
vember 10; for December,1o,for {anuary.0, for February 2. 
*F Having added to the EpaCt the number for the Month., .accarding to. 
x7 the Rute foregoing , dd thereto the'day ofthe'Month', for which the p,1 
XZ Moons Age ts required theſe 3 ſums added together , if leſs than 30 is 
the Moons Ape; if more than 30, take zo from it as often as may be, 
2 the Remainder is he Ape of the Moon, The Moons Age ſubtraRed- P”, 
WB from 30, leaves the day of Change, Apain, .x5;added to, or ſubtra-- 
ted from the day of-Change , leaves ho tay day of Full Moon, | ” 
Ex # 
' Suppoſcit were requiredto find the Moons Ago for the fifth day of: 
September 1675, 
" Firſt ſet down the Epadt for that year——— n= 7" 
To which add the Number for the Month, which is--08 
To which add the day of the Month, which is---—_— —y 


The Moon is 2.7 days old: 


Then out-of 36 
Take———--2 -27 the the Mdons Ape. 


Remains. -——3 Days to ger 
Addge_—_— —15. 


- Makes ———18-Day s to Full Moon, | 
| If the Practitioner pleaſe-to ſave himſelf the labour of heſe Opera: 
08, he may in the Rn Page, fee the Table where it is Fi aro 


= —__ 


p—— 


ws: ihe Dominical Ligter. a 
_ year. 7% part , and add 4 toit; then aifidethe 
"GA and fubtra& what remains from 7, the Remainder ſhews - 
the bing required , accoimriag the Letter A.for x, B for 2, C.for ,. 
D for 4) Efor IE EIrRY and G for 7, -- Sup; 


30 | EP | 
ſe the Dominical Wron: wits vices for the year 16 75. 
b- , Set down the year —_ ——_ 


'Ten the 4th part ,' which omitting Fraftion ig 
To which Te ( P ECCOTN Rt LLRCaeP 1:00, OM 


The Sum divide Or nr Tn 9A(s 


209 /- ( 299 
14 ** 


"The Remainder after Diviſion is 43 which be- 
ing ſubtracted from 7 » leaves 3 ; which { hews it 
-muſt be the third Letter , which is C, the Domi- 
nical Letter for.x675 required, 


% 


. 
TR OE IDTEY A. FIR 
— 


my * «4s Sia. 2 : at 4 is i. San gk. 
T* hed — — I ———— A — 


- 
ad. - 4 
CC ” 


Zafadade Gcleaf the Sus. . 
Dd to th » diyide the 
APtt FA Yer. 9 diyi : fun by 28, the Remainder is the 


- EIT Es iced or he car I6 
"EE "Te evirg ns. 


'By the © 
Cycle of bd it appears that. 4. is the 


Sun for the year 1675 , bein 
Remainder after diviſion, - a 


To fave thislabour, Tſhall add che Tablellowing:” 


'N ate, Hil Termbe ” 23, and ends Feb.12, 


Eaſter Term begins egin fo £ 
"OD gins ay ys alter £after. day,and ends the Munday 


” Tein Term b gins on Friday aker Triniy Sunday , andats ” 


 Aichatlmas Term begins Ottoh, 2 3.a0d; ends November 28. ” 
of Thig 


GELS SOT 
AT abh of the Dominidal Letter he Sun, Primet 
—_— and Moveable Feaſts for 19gSgrs. 
of] —Ac "> + 4 
Shrove- |, B A Whit: 
muy. "Sunday. + JI 


toruary 6 6\ uM Seb oe 4 

25\ April. 1 s| 
ole March 31111 
le March 2| April 20 
[February 22 * LI 
| ww 7 
26] 


© PO, 


7 2 pam 4 


10] March 31 
20] 


I2 


2 
:6)e April 27 
18 8 


arch 3 z5| 


_6Febraary 23 A I2 
14 FOE 4 
24 


NT Tna7 Os Way 
o(Februaty i; IR 3t Mor 


— _—————— —— — — ————_— JÞ—CCO—— 


M. « =] EE c "BE 


; a 


A i —_ EIS | 


— 


2 XTable at po Age foxthe © 


TO New mooÞ.| 04 Firſt quart, 
| 2 )Firlt quart, [ | TX )} Fall moon. 
.\K A 

| & 3 Full noon, 07 1* I Laſt quart. 
bo Laſt quart, .05 New moon, 


F= '{ New moon, o6 | Firſt quart, 
T4 Firſt quart, -©06 | + Full moon. 

; Full moon, 20 | 2 | Laſt quart, 
1 Laſt quart, | I3 | New moon. | 


New moon, | 22 : Firſt quart? |* 
Firſt quart. [ox |.52 Full moon. {| 
Full-moon. | 19 | 06 |-4 Laſt qyart, 

Laſt quart, 22 New moon,| 


Jars”, 


| Newmogi,. 13 

Firſt quart, |. 17 Full moon, 
Full moon, Is Laſt Quart. 

Laſt quart, 07 0 New moon. |. 

New-moon, |-o2 | 05 Firſt-quart, | 

Firſt quart. 106 Full moon, 

{ Full. moon, 22| 2 | Laſt quart. | 

” :1 Laſt quare; _| 381.44 : C New moon. | 
New moon, 21 | 27 6. 


Firſt quart. 


#42999) 


ſ Firſt quart. | 
Firſt quart. o8 | 4 > } Full moon, | 
Ly 2 


| 


Full moon. | 15 | of (39 Laſt -quart, 
Laſt quart, | 22 4 | o9 New 1noon,| 24 | 
New moon, zo |\11'51 {8 (Firft quart. | 31 


Two Eclipſes. = Tear, and both of the Sun, 


Fe 


The'fecond, on Novemb. 25. abour 8 in the Morning ; viſible 


198 w Gvines : Madagaſcar Virginia , the Ethiopian-Sea, : 


$ 


| The firlt, on os T. about +0 in the Morning, viſible tous, as . 
alſo at the Canary. Iſlands \ Greenland , Hiſpaniola , ({uba, &C, a y 


x 
} 
_ 


"wn - 
; Fu 
4 < q F e Fo 
T7 . k ww © by - of #7 VA 
- - - : C 1 3" 2 - py | 


"Ry", 4.6 av. GE. 
»| " #7 
- L 


*TAL 1977, 

, M.'( 
. - Full moon, | Full moon, 
Laſt quart, 7, Laſt quart. - } 
New moon, 135 DD) New moon, | 


Firſt quart, ol Firſt quart. 


— 


Full moon, 
Laſt quart, 


Full moon; 07 ST | 
| 
4 New moon, 
; 
L 


Laſt quart, | 14 
New moon | 21 


Firit quart, 28 


D 
Va 
S 


Firſt quart, 


Full moon. 
Full moon. | 08 


Laſt quart. | I5 
New moon, | 22 


Firlt quart, | 30 


Laſt quart. 
New moon, 
Firſt quart, 
Full moon, 


*4aqua1dag 


Full moon, | 07 
Laſt quart, | 13 | - Laſt quart. 
2 New moon, | 21 07 |-4' New moen, 
Firſt quart. | 29 Firſt quart. 
. Full moon, 


429990 


Full mcon, | o6 
Laſt quart, 1 3 
New moon, | 20 
Firlt quaat, | 29 


Laſt quart. 
New moon, 
Firſt quart, 
Full moon, 


"42444260 AT 


{ Full moon. | 04 
| Laſt quart. * 21 
New moon, | Ig 


( Firſt quart. [27 
| | 


Laſt quart, 
New moon.| 13 | 
Firſt quart, | 20| 14 | 09 
3 H | 3 = Full, moon, | 28| 11 15 
Four Eclipſes this Year : Two of the Sun, and two of the Moon. | 
I. Of.the, Moon ,on May 7. at 3 in the Morning, partly to be:feen of us,. gt "3% 
illo.in Madegaſcer, in Polonia, &c. 2. Of the Sun, May 21. about 19-in the: 
Morning , ſcarcely yiſible to us, but towards the Iſlands of S:Mayiin, S. Hellen,S.Ma- 
8 |. _ 3- Ofthe Moon 0fober the 30, about 1t Fore noon, Invilibleto pe; but to] 
., jÞe ſeen of our antipodes. 4. Of the Sun , Novewb. 14. about Midnight, not to 
WE \beſcen of us, butin China, Iapan, &c. Bis (62 ahy LE 


/ 


9166239, 


—Yy 
— 


— w Ls AL MES 


Y 
j 


-p prnoracn JT” ns = mars an 


XN # 4 


'D. 
- O5 


| F2 
I'9 
| 27 


 ©4 | 03 |.27 \New moon. | 06 
New moon.[ 10 | r9- | oz | Firſt quazt, | 14 

Firſt quart, | 12|20 | 05 | | 771 
Full moon, |'26 | oo | 13 | |\&,} Full moon. |-24 | 
C Laſt! quart, | 28 


Nevy moon, | o8 
Toft quart. ' x6 


| 


Laſt quart, | o5 | 13 30 
New moon. | 12 | 04 | 53 
Firſt quart, | rg | x4 || o5 I JÞi 

Full moon. | 27 | 15 | 47 | . Full, maon.. | x& |- 
Þ | | I SLaſt quart, | 27 

| Laſt quart, | 03 | 19 | 41 , 
Spur | :10 | 85 | 2& 


New moon, | of, | 
Fieſt quart, I | 


J Firſt quarb. 12 | 5 |. 23 
Fill: noon, - [| 1:9/ Fog | 09] 
| C:afdquart 26 |,20 | o7} 
\ c Laſt quart, | oz | oz | oz SAT (L | 
F New' moan, | £o.| 02 | 59 mw aoon, "op 21 |. rg! 


'S: Firſt quart. | 28: | 08 | 25/| 
© C Full moon. [26 | 04-|'38 


Firlt quaat. |; 18: | 02 | 67 Firſt quart, | ro | 23 | 12 
Full moon. I T4 |'51 Full moon.. | 17 21 10f 
| | Laſt:quart. | 25 | 17 | 25| 

{Laſt quart: oI (07 | I1 TIRE | » 1277 ;39| 
| 


| New mean. - 08 I5 | 44 | Sc New moon.f oz | rr ' $2/ 
? Fiſt quart. 16 |\r® 20 | bh [oi quart, 10 þ 05 pl 
| Falt azoon. . [123 | 23 | a6 Fall moon. -| 12] r2 |. q 2]: 
| {Laſt L —— zo r3'| 28 | Laſt! quart. | 25| 14 | 3 


— —— 


Eelipſer this Fear , Gr TT and two of the Moon: 

\N OfthoSun; capri 17, ab zin'the'Morn; Invifibletous; but cobe'ſeen in Tar- 
, &e.: 4. OfthoiMaon;, 4pril 26: at x Afternoon, to <vikbte; fron i m Per/ix, 
w Fells, and' the n-Sea;, &c. f Orc Jowr, 08uber $' abour 5 Aﬀter- 
, inviſidie rous. he Moon, Ofteb; rg. at $at Night; vifiileto moſtparty 


yinany $: Oftho St, Novews. loo donut Yiliblci the Nar-| 


” + 


| (New moon,| o1 
; Firſt quart, . | 08 


(New moon, | 02 | 
TD? | Firlt quart. | o8 | 1: 
'&x Fall moon, | 16 
(2 | Laſt quart, '| 24 | © 
( New moon. 34 || 


> Erlt quart, 07 | 02. 26 $3r moon. | Iz | 06 | r'5 


| \ Full moon. | 16: 


_ Laſt quart. | 19 1g] 12 


| ; 
| Fuſt quart,” | | | 
fa moon. | 12 22 43 
New moon, | 26 | 2&-| 31 


Firſt quart, | 04 | 21 | oc 


oo | 28 = 


Laſt quart, | 17 -| 20 | 03 
o2 [26 | |} | 1 


New:moon. | 25 | 13 | 14 
| 4 

20 |48 | [$a Firſtquart: | oz | 16 | 52) 
T5 | 47 ES } Full moon, | og | 141 35 


J 
$. | Laſt quart. 24-5 | 15 | 

| ©, New moon.] 32.1 06. |'32 

| Firſt quart. 'OF o6 56. 

$36 moon. | 14 | 23 45 

|S: Laſt quart. .| 22|23 | 57 

|* = New moon.{ 29 |07 | 26. 

Ek, Firſt quart, | ©6 | 23 | 04 | | S Fall moon, | 07 | £9 ſ Io, 
Þ Full moon, 1 '1'F 4 OD | 23 Q Laſt quart. 14 | 20: 
D ) Laſt quart, \'2z | 12 | 33 Z ) New:moon, | 22 13] 43] 

|." New moon. 28/23] 25 | | Firſt quart. | 30 | 04 13 

| 

Firſt quart. | o5 2s 58 Sy Full moon, } 06 | 21 | 0g 
=> ) Full maon. | 13 | I5 | 54 3 Laſt quart, | 14: 10] 3 
quart, | 20 | 09 | os $ New moon.| 22 | I | 

| _ New moon. \27 \'09 '59 [8 Firſt quart, | 29 | 11 

| Four Eclipfes this Year : Two of the Sun, and won tbe les 


t. Of the Suh. March 31 at 7 ar Night , not to be 

Atlamitk-Sea , New- France , &&c. 2. Ofthe Moon. April 15. <8 10 inthe Even 
ng , ſcarcely tobe ſeen of us, but Viſible in Rufia., Polonia, Dalmatia , Hun 

. Ot the Sun, Sepremb. 24 at 6 at Night , not Viſible to us, but in New Zealand, the 

* re 3g 4. Of the Moon , Ob. 9. at 11 Forenoon ,not tobe ſcen of 


een of us, but in th 


} WP WT 


5, but of our Antipodes, _ E 2 3 babes 6} 


mt lt... AM bh —_—_—_—_—_ \ —_ 


des 


— 


| bs ATableo ch /Paons Age fox.toe” 


| PORE k _ 
_ [D.jH.1M.] M.( [Dj 1M. 
o5 | 10 | os {Fall n moon, '| O1| 07 | 22; 
13 | 07 | 03 5 Laſt quart. | 08| 12 | 15 
21 |00| 59] |© | New moon: | x5 | 16 | 39 
27 | 19 | 19 : Firſt quart, |'22-| 23 | 12 
{Full moon. | 30 19.| 17 
ty c Full moon. | 04 | oz | os | 
$ JLaſt quart, | 12 | og | 58 Laſt quart, | os | 15 | 02 
z New moon, | 19 | 22 | 57 > New moon. | 13 | 07:| 32 
['S © Firſt quart, | 26 | oz | 36-| | JFirſt quart, | 2x| 16 47| 
|, [| * Full moon, | 29 | of 43. 
Full moon.. | 04 | 18 | 39 | | | 
Y Laſt quart, | 12 (21 | 55 cy 'Laſt quart, | 04 21 28 
| > New-moon.| 19 | 22 |'20 | 87 New moon. | 1a 06 | 57 
| I Firſt quart. | 26 | xx | 26 S_ JFirſt quart, | IO | 31 
p | 3 S Fall moon. | 27 { o8 |/o$|. 
| Full moon. | oz [ir | 25 ; 
| F L aſt quart, 11-| 32 54 0 Laſt quart, O+ | of | 23 
. þ New moon.| 18 f06 | 17 D New moon. | 13 | oz | 58 
[> Firſt quart. '| 25 | ot | 52. | T Firſt quart, 20 | OL-|.30 
[ | Full moon. « | 2p | oz 19]. 
Full moon, | © z3|03|09|- | | 
| Laſt quart, | zT | O2.| 56 ur Laſt quart, O2 | 16 19 
[|S ) New moon, | 15 | 13159] |$ New moon, |' 10-18 | 13] 
b Firſt quart... | 24 1141 59 I Firſt quart, | 18,| 18 50! 
of | | 23-*Full moon. | 25 | 11 | 20 
| Full moon, | or | 18 | 13 | | | 
©) Laſt quart. | 09 |o07 | 20 | |S Laſt quart, | oz| og | 34 
h New moon, | 15 | 28 | 31 S$ ) New moon. 10 I3|33 
Firlt quart, *| 23 | 06 | 17 4 Firſt quart. | 18 07-\ 34 
| I'> Full moon, | 24 2@: | 22 
Tis Eclipſes this Year , and both of the Sun, 
|. Fheficſt,, bel 20, at 10 in the.-Morning , in part tobe ſeen ofi 
jus but more conſpicuous. in the South parts of eAmerica, Cape St. 
Jancent , &c, 
© The ſecond , Sept. 1 12. at 8: at Neight z not to be ſeen in theſe parts,, | 


eters moſt conſpicuous. _ 


___——— 


| D. | HR. 
_ (Laſt quart, | Ol New moon, | |= 21 41; 
>? | New moon, | 09 nt quart, | LI | 22 40 
< Firſt quart. | 16. | } Fall moon. |. 20-| 0Þ| 18 
{3 | Full moon, | 23 Laſt quart, | 27 | 14 | 25 
* Laſt quart, | 31 | 
\ New moon. | 03 | 04 | 57 
| 1 \ New moon. | 07. ;&- ) Firlt quatt, | 10 | 14| 03 
Ty Eiclt quart, | 15, &_ ) Full Sor, | 18 | 14] 20] 
*. C{ Full moon, | 21 |** Craft quart, | 25 | 29-| 07 
ſ Laſt quart, | OI t - New moon,| 01 | 14 | 43 
&; New moon,| 09 Y Firſt quart; | 09 o8.| 09] 
S) Firſt quart, | 16 Y Full moon, [17 | 04-| 95 
oy | (Lal moon, | 23 J Laſt quart, | 24 | O04 03]. 
quart, | 31 | | 
Sc New moon, | o1 | 03 | 09]: 
New moon, | oz | 23 | 03. Q ) Firſt quart. | 09 | 03 |,20 
% J Firſt quart. | 14 | 13 | 24 Form moon, | 16.| 16.| 04 b-- 
'L Full moon». | 22 | 04 | 29 I Laſt quart, | 23. 08-| Of 
E Laſt quart, | 3o-| 07:| 34 | | 
; | | > [ New moon.| O1 | C3 | Og} 
New moon. | 07 | 07 | 11 |S 3 Firſt quart, | 07 | 22 | 39 
$ Firſt quart, | 23 2I | 47 J I Full-moon, | 15 | 95 | 98 
|S )} Full moon, | 21 | 19 | 58 I | Laſt quart. | 21 | 1»| 5of 
[® Laſt quart, ba 20-| 41 * "I New moon, | 29 | 12 56] 
| | | 
New moon, B 13 | 07 SS - Firſt quart, 07 I6 |.36 
S.) Firſt quart, | o8 | 53 ; \ Full moon, | 74. 13 | 52 
| Z_ } Full moon. 10 45 Laſt quart, | 21} 08! 08 
Þ. L aſt quart. - |20 = 24 | I -New moon, i 29 08 | 26}: 
Four elipſes this Year, two of the Sun , andttwo of the Moon, | 
x. Ofthe Moon, Feb 22. about 11 Forenoon , not ſeen of us, but Viſible to our]: 
þ ntzpodes. 2. Ot the Sun, March 10, At 1 in the' Moroing, Viſible to our Anti:odes.} 
13--Ofthe Moon, Augaft 19: about 3 in the'Morn. A totale Eclipſe, Vifbleto vs{ 
4. Ofthe Sun, Septemb, 12.ir 3 inthe Morn. not Vilible to us, « bux a ſmall ALE 


 —— A. 


—_ 


ht ———_— 


Laſt quart. 
New moon. 


"Firſt quart, | 04 


Full moon. | 11 IT 25 
'JLaſtquart,, | 18 |'x7 |3y 
[> New moan, | 26 \-20 | 48 


; 


Fall moon. | oz | x7 | os 
Laſt quart, || 15 | 14 | 30 
New moon: 22 o4 144 
Firſt quart, | 26 | o6 |. 3 2} 


Firſt quart. | os T1 x1 
Full noon. - 2 [27 45 


Full moon, | os 09 
Laft quart, [20) x2 |:3.3 


Laft quart, | 13 | 23 


New moan.\ 28." xo |'56: New moon. 20 | x3 
1 Firft quart, {| 2$ | oo 
Fuſt-quart. | o4\1o|x51 
> Full moon. | x2 | og | 34 Full moon. '| o6 | ox 
18. }Laſtquart, | 19] o6 [45 ) Laft quart. | 13 oy 


; New moan, ' 20 | OT |} 


Firſtquart. | o3 | x5 |'29 
Full moon, | 10 | 22 | 17 
Laſtquart. | 1$* 23 | 49 


New moan.) 267 22 | 09 | 
| 
New moon, 26 [07 |02 | 8. 
bt; 


jg 
Firſt quart. on | 20 | 491 | 


| ] Full njoov, 1 O09 [IT C7 '& Full moon. 1 Th o5 


|S — Full moon. Þ- 8 +: 
|S JiLaft quart, 11 4 

New moan. | IK fa 
* Fit. quart, | 26] 16 


Laſt-quart. | 17] 14 | 5O | Laſt:quart, | xo | 2o | 
| ©New moon; 24 |14 | 52 || 3) New moon: 1481 as | 
| [1 Firſt quart 26112 


FivrWdlipfer this Tear = ThneofolieGamndd two vf cbe Moon, 
1. Ofthe Sun. Fax. 28,at 5 in the Wer 0 3, Javifible tous, 2.Of the Moon, 
Bib. xt halfpaſt 11 at Night; Viliblei varia wats od Aﬀri 
lpartsof the Ee/t-Indies, 3. Of the Sun, 1 p 26-At 3 in the morn. not. Viſible to u 
4 \Of the Moon, Lag. 8, at 6 in the Morn. Vilihle-ip Englend, the North-See, .tme-| 
wee, and the South-Sea. þ of the Sun » Aug, 22, at ha heals in the After 
wot tobe fora ofus jj 
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The E tech and Uſe of thepre wither Table 
'. . ofthe Moons Age. 


TN the fait Table , the one half Page contains the firſt ſix months of 

the year, the other half the foHowing ſix months : inthe firſt Co- 
aLroblobulf , towards the left hand ; areche Months : ; inthe fecond, 
the New, Full, and Quarters of the Moon ;z in the threefo Co- 
lumns are the Days, Hours and Minutes of the ſaid New , Full, and 
Roe; which time is accounted from! Noon to Noon :.at the bottom 


Tables are the _ for the ReſpeQiye years. 


fe o ft f the Table, 
The uſe of this Table ie readila by to find the. Day, Heur, 
and Mibute.of the New , Full , or p07 age of the Moon, © 


Example t. 
{cit were deſixed to find the time of New Moon in 
py Look for the Year 1676 ,on the top of the Leaf, which having, 
found , look for January i inthe. fi firſt Columm towards the left hand ; then 
in the next Column inthe ſamemonth, is found New Moon; andin the 
three following Columns, againſt New Moon, ſtands 4| 16], 5.5 |, which 
ſhews that the New Moon in Jaxwary 1676 is the 4.day , 16 hours ,. g5 
tninutes afternoon : The ſame EGions and Conſiderations ſerye.for: 
the Full Moon, or'firſt and laſt 
' Note, That when the Moo is in hefil Quarter , it i#$ days old, at 
the Full 15, days, andin the Laſt Qyarter 22 days; Suppoſe therefore it 
were required to find the Moons Age on'e arch 20, 1678. 
Looking in the year 1678, the Table gives the New.Moon to-be'ow 
the 12th day , therefore 12 and'$. being 20 , anowers 6 ah ay Pee 
old on the Lid 20th of «Fl arch, 


Example Zo 
Sapp were re requized to-find the Moors Ajron che pork of fan 
1 


| Lookingio: the:year 2678; i in the Month of Jwne , find the Moon to 


Jay 1676; 


be at the, Doo the _ day, that is; old ; rhen' the da 
which Pnaald End: bad ve A e-; being 6 Ta 26th day , por. 
making 2t:, Econclude: Moowto be az daysoldonthre fa 4 zoub day 
love 3 1678, 


A Tide 


& 


_ TheRiver of Bowrdeanx; 
o\|the \. South - Coaſt of 'Bri-| 
a #, the Coaſt of Biſcay,| 
at Boekneſs North-eaſt 
joey South-welt | 
At Breſt, before the Baſs, 7p 
the River of Bowrdeanx wit-| 
hin the Haven, and at Bar-| 
wick North-eaſt 
South- weſt by We 
'In the RR, Bloy, 
SEO! E, N, E, and LA 


T Army NN. NE, and \\ 
S. Ss W. —_— ——_ 
"At eAmſterdam and Are + 
mentiers , North-Eaſt and 
Sourh- Welt, —_—_— c—— _— 


ork EN. E109 


_ 4 " 
W._ — 


"> eAbermorick and A»t- 
werp Eaſt and Welt,---—— 
rowph South-Eaſt| 
North: Weſt \ 


alot 


by. Eaſt and] 
At Albo 


" 


4 "Before Bremen , and” 

| Blackney, in the Channel 4 
fore Boyrdeanx , and at Bri-|- 
ftel, Eaſt and Welt —— —— 

Bs I .\ 6 Briſtol Key Eaſt- b 
South and Welt'by North. 


Water » E. S.E. 


-* At Beachy 
the Race of Blanquer North 
21d SOuth on nn er 
Ar- Bl aglgas1 2nd thyvart] - 
in the Offing « 


Nt. by Eaſt , and South 


RD Fad in Bluet , at 
PIN Bll: þ!, 


Web. * Notts j 


| of -Binoly. 


© At Bredpw 
and WiN.) 
Between Beathy and the 

"| {le of Wight South-calt by 
o Hall and \North-weſt by] 
Welt G—m——ns — En : 
Bullejn deop', S. S. 008 | 
N, N. Y | 


JI; J 
eaſt by CER and ; la 
wet by South — 


—_ 


Tille-Table for the Sea Coaſts of Great-Britain , Ireland, 
Norway Holland, Flanders, France, Biſcay, &c "Shewan 
-_ Moon makes Full Sea upon the Full and Cha 
Doe a. the Places Telltuiy , in Alphabetical order.” 


mg 
mge 


la 


'c "I . 
In the Condado', North| Vefore the j"W of- Ca- 

<> and South —— | — I2 OO en 5 in the Chamber , between 
In the Camber of Rie, —_— Sand and the Creyl ,| 

North by Eaſt, and South and at Calſhot , S. by Eaſt 


byWeſlt  ——- -——12\45 and N.by. Weſt - w— I. I} 
"Without alice, a Gar-| |* A-P4 
p#us-Chriſts Point , "_ "4 hs | 
Camfere, andat Camfere, N At Dover Peer,and before| | 
N.E. and S.S.W. ——/or 30| Dunkirk, North and South --|12/00| 
Between (alice and Do- At Denby , N\ E- by -N. '} 
ver , before Congaeet, and at and S,W, by S, © »== —— |? 2/85] 
the North-(ape, North. eaſt At Dort,N, E. and* 8; .-:23j90 
and South-welk -.-. 03.00] At Dangarvan, E.N: E. | 
At (ark, at Calice, andin| | [and W.S, W, —-04|:30 
the (reek, E. N. E. and At Dartmonth Eaſt and| | Þ\ 
W.S.W.. —— | ——o4\zo|Welt a4 '--——<j06|60} 
At Caldy, and in the Bay At Dwblin, 8.E. by Eaſt, | |. 
of Canarvan, Eaſt by North ind'N;W.by W. ——lo8'5\ 


and Weſt by South —\05 15 At Dis, -S..E, and} Mo 


At fins Eaſt & Welt,06: oo{N., W. 09.00} 
At Cape (lear., E.S. E. | | . At Du eneſs and” Diun-( | J- - 
-and W. N. W. * ho" — 30 noſe, S. E. y-9. and*N, W.|- | 4» 
'* | Without the {ackers in by N. ona = ogff5 
: the. Channel, S, E, by Eaſt ,] _| | At Dover ,'and in the. | 
. and N.-W. by W. —j 5] Downs. S.S:E. and N.N,W., 19/30}. 
Between Garaſe and the] | . | Þ/ 
Caikets, before Cromer , be- | | E. SE: 
. fore the Caskets and Gary: * 
.ſey , at Seven-Clifts, and at | At Embden,. before the| | tt 
-Eateneſs , S,E, and N.W.---|2900|Elve, before the Eyder , and 
At the Carkers , and at before Exchuyſen, Noith and | 
. Chamberneſs 20. E. by South , South - — Mo 
and N, W. by” North o9l45 At Edam, N. N, E, and] | 
At Cows in the. Fo ſs of, | 


$,S.W. © ——> —= Or 
'Before- the | Eaſtern 4 

Weſtern £mes , and-at" Eg-\ 

Joon; 3S.E, andN; a} fi.” 


Caen > in Calice.Road , and 
3X wii & S;E. 


2nd N.N, —  —-| 10 


43: 


/ F. | 2 H. M.; 
Y- [> - —lt0 at Graveling , and before} —|— 
On the Coaſt of Flarders| Gherbrowgh , North & South|1t2 'o0 
North and SOuth, - ennoon n— FL 2 oh Before {ore , and at Graves-| | 
At Finſhing Non by] end, N. NE. and'S.S. W.-- LW, £2 
Eaſt, and South | y. Welt-- ---—[1 7145 At Groy ,at Gaſcorgs , and Mou 
Before the Fen in the the Coaſt, of Gallicia, N, E | 
Channel, N., N. E, and 0, TS CA -[03 00 
S, S, W. ——-——-——|01'30| At Garnſey, Eaſt by North | | 
Wihout Foxntnay N.E, and: Weſt by South —— O5|25 
by North, and S. W. by Between Garnſey and Caf- | 
SOutly, — —— ———02|I5tkets, S. KR, and N, W.- 09;00{ 
Without the Banks of Thwart of Garnſey in| - 
Flanders , N. E. and S. W.--|og\oo|the Channel , S. E. by South| 
At Flambrough and Brid-| | land N. W. by North -——[og| 45] 
lington, E.N.E.and W.S.W.|04 \ In the Chamber and Gore-| | 
At-the Fowrn, in Foy, at| ob » South by Eat and | 
Falmonth , Eaſt by North, | [North by-Welſt-- v— ſt? 15 
Welt by South ——---——og|15} * H, 
Bet ween Foy'sand Fal-] |- | Before the Hever, before | 
mouth , inthe Channel, and Horn, and at Hampton Key,| | 
at Foulneſs , Eaſt by South ,| North and South <= ——|;\oo 
and Weſt by North- -——|a6'45] Under Holy-Iſend., and] | | 
Before th. Coaſt of Friez.- at Horn, N, : N. E. and 
land and the Fly E.S. E| | |$,S, W._ -——[o130 
and W. N, W.'—---——'07'30| Before Hartlepool, N, E. | 
Without the Fly, S. E. by | and S, W. ' -——- ——|o; ool 
Baſt.; and N.,, W:' by Welt---'08 At Humtelff foot, N. E. by 
At Friez and Fair Iſle, |Eaſt, and S.W. by Weſt —.. [o03/45| 
N, W. and S,E. —— ——log 00| At Humber, Eft by North] 
In the Frieeh and at the and Weſt by South ——_—_ 05/15] 
South Foreland, S. S, E. and| Before Hambrough , at 
N: N, We ——-. -——-|;6'30\Hull, at the Holms; and be-| + 
In Fair-1/lt' Raads , and} *| fore Mnmbers Mouth, Eaſt ''f | 
atthe. North-Forelant, South | and Welt cimone = one wrnnnns [o6[00)|- N 
"by Baſt, and North by Weſd|z1|r'5 Ac Harlem, and at Hdme-| '| | 
.G. | bead, South-eaſt and North-f- © | } 
[ Ti the. Road: of Gebrab- [Wile wm "_——_ —|oy af 
nw v F 


6 T "* 7 +4” 4 hy . 
% 
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-and without the Banks 
Harwich S.S.E. & N,N, W. 


At Harwich within, $. by 


E, and North by Weſt. 


I. 


At 7wutland-llands North 
and South 


- uu___— 


On the Welt Coaſt of 


Treland, N.E andS.W,. 

, In all the Havens on the 
South Coaſt of [relaxd , Eaſt 
by North, and Weſt by 


K. 
'  Kents/h Knock, Notth and 


| South $—— cmu—_—_ —_— 


The 


At St, Hellens, at Harwich' 


of 


10 


= 


Og! 


Killears N.E. and S.W.-- 
At King-ſale, E.N.E. and| 


WS W.—— —— ——04+ 
At Kildwyn, E.S, E. and 
i Ao Os \\, 


q 


At Kvlaive, S, E, and 


DES. amps wb SR 


Ls | 
At Leigh , North and 
BEES: we a” - —— 


At Lisbon, N. E.by y North 
and $,W. by South 


At London , N. E, and 


"-Thware of Londey , and 
before Lin , Eaſt by North 5 
| _ Weſt by South 


| 


OOTY 


-—- ” —CC— O2 


7 ty 


n—_— 2 


1 


——  Y 


L2 


03100 


x i 


At LZin half-Tide,, 


ZO 


x5|and Weſt by Nanth - = 
At the Lizard by 


and N, W. by Welt 


of 


by North 
Iri Leyſtaff 


Road and 


i5 


N.N. W. 


M. 


OO 


South by Welt 


30/and $., S, W. - = 


3© St. 


Bay, E.N.E,and W,S,W. 


and Weſt by South - 


5 


| In 


F2 


Land, E:S.E. and Wi N.W. 
At Lombey y » SE, by Eaſt, 


At Leyſiaff , and thwart 
it without the. Banks, 
S. E, by South, and N, W, 


Long-ſand-head , S.3.E. and 


Within the « AC aces, and at 
[Malden North by Eaſt, agar 


At the Maes , and before 
Matthews Point N.. E. 
y Eaſt, and S.W, by Welt-. 

In Moxuſehole , at Mats| 
thews, and within Jownts- 
log] 

In Miford, at Moonleſs. 

oO at St. Maloes, Eaſt by Notth 

Between , M ouſehole andl 

Salmonth, and in Afilford -- 

o0/Hayen, E,S.E. and W.,N.W. 

St, < Magnes Soundzanc 

at e achnels Caltle S,E, by 

5[Eaſt, and N, W. by Weſt---- 


NS 


Lonazy Eaſt.and. Welt mY 
"Mt Lanka: Ealt by South, 


the 


at 


Before the Macs, N.N: 'E. X 


© 


- O06 


07 


1; #3 


oo| 


7/39 


Nas 


44 
At the Iſte f Man, SE. 
and N; Wi _ 


Before Margrets South by 
Eaſt, and North by Welt -- 


N, 


At Newport , 
North and South 
At the Weſt-end of the 


Nower , North by Eaſt, and] ' 


South by Welt ' — — 
Before. New-caſtle , and 


before the River of Nantz ,| 


N.,E. andS. W. 
At New-caſile, Eaſt by 
North, and W, by, 


$9 —— 


_ . Before S, Nicholas, E.by S.|. 


and.W, by N ——_ — 


At the Needles, at the 1ſte|. 
of Weight, S.E. by Eaſt ,and| 


N, W. by W. ——— 
All the Coaſt of NVorman- 
dy and Picaray , S.S.E, and 
N.N.W.. 
: Between the Naze and 
War 


_—_—  —ﬆ( + www www 


half. Tide, 


cad of Lower, South] 


tl 


I'z 


Iz 


08 


I'0 


El 


by 


I wh 
oy. Orkneſs N. 'E. an 
S. W. 
At Orkney S.-: ” and 


dj - 


N. W. 
. * Art Orforaneſs, S. E. by 
South , and North- welt by 

North” . 


| C— | gg ——_ 


, and N.by W. —/! 


het Tive Table 
= 


”—— 


5 


v3 


{ford & Orwel-waves, S S.E. 


land Welt by South 


by 


At, Orforansſs Without 
the Banks , and between Or- 


and N.N, W, 
At Orfordneſs within the 
Sands, South by Eaſt, 
Notth by Welt -———— 


P. 


OO —_— 


North and South: 
At the Pemns, Porthus, 
and P:iftow, N.E., and S, W.- 


al , N. E, by-E. and S. W. 
yW. 
| In Plymonth, and before 
St. Pauls, Eaſt by North, 


At St. Paws in. the Ha- 
ven, Eaſtand Weſt = 
Before Podeſſinks , Ealt by 
South , and Welt by North-- 
Thwart of Phlmonth, 
E.S.,E, and W. N., W, 


and , 


At Portfmonth litlf-tide-y\. 


On the. Coaſt of Portw-| - 


I'O 


II 


ttt. 


At the Race of Portland , 
S. E. and N,W, 


Q. 


At Owinborough ; North 
and South 


R. 


At Rocheſter , North by 


1 2;00] -- 


Eaſt 3 and South by Welt --- | 
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AY Ramkins ,N:N.E. and 
S:S,W. 
At Rotterdam , in Robin- 


| —_———ommnmon———_ 


Hoods Bay ,' and from the 


Raceto the Pole-bead, N.E. 
and S, W, . 


m—  « __——— 


— 
At Roven , and before Ro- 


chel, N. E,by .E. and S.W, 


OO. ——m_— 
In Ramſey, Eaſt by Northj 
and Welt by South -—|o5 | 


In Rs/ſia , Eaſt by South, 
and Welt by Notth -— 
S 


In the Sleeve , between V- 
ſhant and Silly, at the Shooe , 
at the Spit , at South Hamp- 
104 , and along the Swin, 
Notth and South 


| ———— 


Upon the Coaſt of Spain 


At Silly , and in” the! 


and in Shotland , N.: E. and 
S, W. 


— — CO —_— 


Soand , at Staples ) N.E, by 


Eaſt, and S. W. by Welt ---'03/45 


Before Scarbrough, at Sept- 
Iſles , without the Haven in 
the Broad Sound, .E. N. F. 
and W.S.W. Ny. 

At the Mouth of Severn , 
between Silly and the L:i- 
zard, at the-Spurn, Eaſt by 
North, and W. byS. 

Without Silly , in the 
Channel, and at Salgomb, 
Eaſt and Welt 


LEY 


RO ————— 
— 


is 


papa — © 


| 


OI 


12 


v<? 


OG6 


O6 


03,00 


| 


430 


| 


'(H.[M.| 


130 


OO 


| 


| 


6 


O00 


| 


At' Sedmonth , and at a 
Start , Eait by South , and 
Welt by North 

Off the Start inthe 


« © —— 


Channel , E; S. E.* and 
W.N. W. 
Within the Seyn, before 


cliffs, S. E. and N. W. -- 


and N, W. by N, 
At Seyn-bead, $.S.E, and 
N.N.W, 


T, 
Within Terveer,; N. by 


Tinmouth, N, N, 
S.S. W. 


Schelbalgh , and at Seven| 


At-Shoram , S, E. by S.|_ 


i —— 


E.þ 
and S. by W, ——, — 
| Before Terveer, before the 
River of Thames , and at. 


E, and]. 


{IO 


OI 


Before the Tees, and 3 


N, E. and S. W, — —— 

At the Clefts of the Te/el, 
E; N;E. and W.S.W. --.- 
| In Torbay, and before the 
Teftel , Eaſt and Welt {> — 

In the Road of the Teſſel of 
E.S.E. and W, N.W, —— 
At Tergow, S, E., by S. 


VY---- 


Before Vreck, North and” 
| 12! 


F-3:-- 


fore the Bay of Tinmouth, n 


op] 


ah 


196] 


, - 


07 


T oo N. W. by W, ———o9 45 


| 


46 


At Uſe, North-eaſt and 
South-weſt — . — 
Between Uſb 


Main, N. E. by Eaſt, & $ WV. 
by Welt 

4 the Vowrd, at the Bay 
within Uſhant , E.N. E. and 
W.S,W. 

V Vithout 'Uſhant , Eaſt 
and VVelt -— 


W. 


At Winchelſey , North by 
Eaſt, and _ by Welt--- 
At the Weiljngs , and from 


— 


the Welſt-end of the Wight ; | 


N.N.E andS.S,W. — 

Befoxe the Weiling?, 
N. E. by North, and $, W. 
by South 


In the Sea of Wales and 


Severn, E.N . E. &W. S.W. 
In Wales , 
and Weſt by South 
At Wells, at Weymanth , 


.and at Waterford Eaſt and] 


Weſt 
At Weymonth Key, Eaſt 
by South: , and Weſt by 


—_—— 


ant | and: the] 


Eaſt by Notth| 


Y 


—— — | 04 
o6 


I 2 


us 


The Tivo-Toble: | 


H.|M. 


OO 


45 


Atthe Noſs by V Viering- 
—\henand at Wanterton, E.'S. 
and W. N. W, — ——— 


Thwart of the Iſle of 


within the Ifle of Wight, 


and Beachy by 
S.E. b 
by We 
At the Eaſt-end of the 
Wight, and on Wieringens 


Eaſt , and N, W. 


\ 


Y. 


Before Tarmonth, N.N. E. 
and S. S, W. — 


At Yarmouth $, E, by Eaſt 
and N, VV. by VV. 
In Tarmouth-Road , and 
in.Yarmonth-Haven, $. S, E. 
and N, N, W, Ep HEE 


Z, 


s 


”_ in the Channel , all| 


between the Iſle of Wight| 
the Shore ,| 


Flats S$,,E. and N; W. — 


At Towph-Hall E,N.E.! 
land VV.,S, VV. oo Go 


z Fe 


| 


| 


I'Q 


In the Zierich-Sea N. E.' 


On the Coaſt of Zealand. - -|. 
N.,N.E. and $. S, VV, _— 


— 


and9, VV. 


| - 
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He foregoing Fable 1 hews the time of Full Sea., at the ſeyeral pla- 
T ces therein mentioned upon the Full and Change days of the. Moon, 


- 


which for the more ready uſe 1s put in Alphabetical order,. 


Example, 


Admit the time of Full Seaat London , uponthe Full and. Change days 
be required. ſb” 

Look in the Table under the Letter ( L ) it is found toflow at Loy- 
don North-ealt and South-welt, ( as is vulgarly expreſſed)that-is-, When 
it.is Full-Sea at London upon the Full and Change days , the Moon will 
be upon the North-eaſt and South-welt Points of the Compaſs , which 
as the ſaid Table { hews , is at 3 hours. Exi257 20" 

The Uſe of this , together with the Moons. Southing , to. find the 
time of Full-Sea at anytime , at.any- Of the ſaid places , { hall be ſhown- 
bldg! oo 00 hf hae: ODE 
To find the Moons:Southing.,. 

To find the Southing of the Moon , multiply the Moons Ageby 4,- 
and divide the Produ&tby 5; andithe Quotient of the Diviſion 18 the ti- 
me of Southing, -_ * ; Ep a 0058] $8-74405 

Note. If th Moons Age exceed T5/, reje&the faid 15, and takethe 
Remainder , with which proceed in ſtead of the Moons Age, © 


| 2 -  Exdmple... a £1 0 
TA” M03 goybdt CK OF pEITUNNN C7 GG 41) Wt \ er ot 
Suppoſe: the; ume; of the Moons Southing: be required on the igeh of * 
7ane 1676, The Moons Age wilt be found to be :29- days ; rejeQing : | 
I5 , the Remainder is 4 ; wich multiplied by 4 makes 16 , which di-- 
vided by. 5 , gives inthe Quotient: 334,or 3:hours: 12:minutes.; which is - 
the time of the Moons Southing which was required, | 
\ Note. Every-1-that remains aſter Diviſion is 12 minutds, 
P I ſhall here add a Table of the Moons Southing to eyery day of her 
Bo . 


-. 
at 
= P 1 : 
WHIIESS ME | i 
* . 
. 
” 


8 


. . | 1 
. 4 ” =_ 


___The Table. "The Explanation and Uſe of 
; |* Mouns | .Southing, | the Table 
> Age. _ H. 'M. 


l_—_6| O0-q8| The. firſt and ſecond Columns ( hew 
$817 |-_x——36 the Moons Age, thethird the Southing, 


| 3——18 2 —24 
——I9|  } T2 
G—20 | 4—— 00 The Moon being 9 days old and her 
6——=21 | -4——48,| Southing required. 

Joo——_ | F-3J6 4 3% 

$eon—G; | S——24! +Inthe firſt Column, under the'Title 

g —24'|- J——I2 | eMoons Ageſtands 9g; over againſt it, in 
I0——25 | 8—00| thelaſt Column, is 7 hours '12 minutes, 
i] HI 426{ 8B——48| - the'time of the Southing required. 
orb? ) H—3z6 -—: Nate alſo; 'The fame: Southing ſeryes 

10——24| for 24 days old, as the Table ſhews. 

II'—t2 | 11 
12——00 


| 


.C xample, 


| I 3 ———28 
| | 14 —— 29 
| 15——30 


LC _— — Ms  t—_—_—_  y_— 


- Thus havitig gotthe Moons 'Southing s; proceed to: find'the time of 
« Fall Sea as follows. | | 
* (Suppoſe the Maon being 9 .days old, the'time of Full Sea in the 
Downs required. | | Ls] 
By the foregoing Table it appears,that aN, N. W. and S.S. E. Moon 


| makes Full Sea upon the Full and Change days » which'( as the ſaid-Table 
' ſhews ) is 10 hours 30 minutes ; to which adding the Moons Southing 


at 9 day s old , ( BL, ) 7-houts 12 minutes, -it makes '1T 'F: hours 42 Mnt- 
utes z'or'5 hours&42 minutes, t£jeRing 12 ours, 


- Batto be more exaR;, uſethefollewing Table and DireRians. 
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< : ed 4 © "OY - p ; | 
| - y * # od » is I s 
- " $ ”» 1 = = -. - 
g - 
% : 
_ —_— _ w» - - - h Y 4 
__—A_e— » < wn LS 
. of l - 
& , _—_ ” 
5 LT) - 
: 


"Having found the time of Full Sea upon the 
Tull ind Change days, by the pur Table __ 6s JO 
for that purpoſe, enter 'this Table with the {143 7 | 
Moons Age; againſt which in the laſt 'Column age [7 My 
are the hours and minutes to be added for the or. 1600 43] 
time of Full Sea deſired. ood: * HE pd 
Example, . gd 1h 48: 
| Suppoſe, asbefore, * Moon being 9 days + SW ey {4 
old, and the time of Full Sea in the Downs is Jo(——21 OJ — 26 
required, © ' 05 —— 22\04—— o7| 
AN. N.W. and S, S.W, Moon making Full [9$——23/94—55|. 
Sea.upon the Full and Change days , which is x0 [29 —TEOLF TOI 
hours 30 minutes ; which being found , enter [1715 "ae / 
this. Table with the Moons Age.9 days, againſt ' \12.— 27 0g — 
which ſtands 5:hours 50:minutes; which added © Ju 3——28 10—oF! 
to x0 hours 36 minutes, makes, 16 hours 20 [14 — 29 11-———0F} 
US, or 4 hours. 20aninutes, rejeting x2 !15,—=32 99 00! 
ours, | 


_— i Ee Ee, —_—— 
— —— —_ — 


OT —_. 1 — — 


435 ERS ; "Herd follows. F730 
ANew and Exact KALENDER 
1. , NOISE 10 
The Suns Place and Declination to very Day of the Year, 
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Erplanation of the Kaltndar. 
TN every Page there is eleven Columns; the firſt [hews the Day of 
. the Month; the ſecond.the Days of the Wek , expreſſed by the Let- 
ters A, By C,, &c. the third, the Southing of ſeveral Stars at Mid- 
night, at which time the®ſaid Stars are to be obſerved, thereby to find 
the Latitude ; in theſame Column is given the time of Sun-Riſing (and 
by ſubtraCting the time of Riſing from 1 2:hours , the time of Setting ). 
to about every Quarter of an hours difference ; The eight following Co- 
Iumns ſhew the Suns Place and Declination for the Eirſ , Second, Third+ 
and Leap-Years , according, to their refpeQiye Titles. 


For the more ready knowing of Leap-Year , the: foYowing Table 13> 
inſerted , where it is found by inſpeRion , as alſo the Firſt , Second , or- 
Third Years after Leap-Year, 


: | The Table. 


Firſt 
Year, 


Second © | Third, | Leap- 
Year, Year, Year. 


mmmutgmam__ —O —_—_ —— 


— — —— —— 


. 2673 | x674. | 1675 | 1676 

| I677 1678 1679 1680 | 
168r 1682 | 21683 | 1684 

| 1685 1686 | 2687 1688 - | 
1689 ' 1690 | 169x * 1692 | 

| 1693 | 1694. | 1695. | 1696 | 
I697 I698 1699 | . 1700 

_nzor_|_2502 | 1703. | 1704: 

The Uſe of the Kalendar;. 


me, by the Kalendar : 
| Firſt, Find the Dominical Letter for the Year , then proceed as fol-! 
OWNS. - Tn. 
| Example d' = 


. Tofindthe Dayof the Week or Month for: any time paſt , or to co- - 


-64 CExplanationofthealendar, 
7- Example -.1. 
. Suppoſe.it were requized to find what 
# ſecond Wedneſday in March 1647. 
Having found the Dominical Letter , which is C , turn to the month 
of March, and account C for. Sunday , three days downward from 


which is F for Wedneſday, and the. 2d Wedneſday is the 1 7th day of 
_ March , as was required, | 


day ofthe month was the 


- » Example-2. 


_— 

 What'day of the Week will the ſecond” of September be in the 

Year 1676? | 
This Year being Leap-Year, hath two Dominical Letters, B and A; 
the firſt ſerving from the firſt of Zanwary ro.the 25th of February ; the 

latter from thence to the Years eng. x 

"Wherefore looking againſt the ſecond of Septerber., there ſtands G, 
b, which- ( accounting A K Sunday ) repreſents Saturday., which is the 
4 . day of the Week required. 


Note, that the Gregorian or Forreign Aeconnt begins ten days before 
ours , ſo that pyr farſt of Zaywary is their x7, our 17 their 21, our 2x 
their 3.x , our 24 of Febraarytheir 6 of March; bution Leap-Year, 
our 24 of February is their yg 'of March, becauſe then February hath 

_ 29 days. 0 


To find the Suns Place and Dechination by the Kalendar, 


Example x. 


-Suppoſe the Suns Place and Declination tobe required.on the 10th of 
Fanwary 1679 , being.the third after Leap-Year. 

 Intthemonth of Janxary, inthe firſt Column ; look the Day of the 

> month , over againſt which, underthe third year , ſtands &3'42 ; that 

13, —_ place is in 42 min, of Ag#arixs, In the next Column under 

.tke ſaid year, ſtands 20 oz under the Title South , which ſhews the 

Declination tobe 20 deg. 03 min, ſoutherly ; and this ſerves either 

| For the Year 1679 or-1683 on the ſaid 10th of January , being the 

F | third after Leap-Year, : Ec on 
| 5 Example 
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"Example b. 


q fe the Suns Place or Declination'ta ;be required on the 209h of 
Prong 1676, being Leap Year. r _ 

In the Month Marc, inthe firſt Column ; find the Day of the Month 
over againſt which, under Leap Year , ſtands * 47, which ſhews the 
Suns place to bein4z min. of Aries;';and in the next: Column, under 
Leap Year, ſtands Nor. 18. which ſhews the Declination to be 18-nain» 
Northetly , which was required, 

Although it is common to take the Declination as it is in the Kalen- 
dar, yet if the Difference of Longitude be conſiderable from London , 
It 1s requilite the Declinatian ſhould be correQega , becauſe ,in.the, Ka- 
fendar it is calculated to the Meridian of Loriden, for which end the 
Table of Variation of the Suns Declination to every 15 Degrees of Lon- 
gitnde from the e Meridian of London , jmmmediately following the Ka- 
Tenidab is added; rhe Uſe and Explatation whereof follows, 


The Explanationof the Table of Variation of the Suns'De-- 
elmation+0 every 1 5 degrees of Longitude g&6. : . -':3 

In the firſt Column is the Diurnal Variation, which is found by 
ſuberaRing the Declination for the given day of the' Month from the 
Declination for the day following; or contrarily this from that, thae® | 
is , the leſſer frony the greater , and the Difference is the Diurnal Vatia-. 
tion, In the head'of the orher -Columns ,. are the Degrees of Eongi- 
tude from: London , either 'Eaſterly or Weſterly; and in thoſe Columns; 
under the reſpe&ive Degrees of Longitude, arethe minutes of Deeli-- 
-nation anſwerable to the Diurnal Variation. As ſuppoſe the Diurnal 
Variation were xo minutes, andthe Difference of, Longitude go de- 
.grees: againſt ro in'the firſt Column, and under go degrees at thehead. 
of the Fubte, ſtatids 2 tyitiutes, which atfwers thereto, and is to be., 
uſed asfollows. Fo. 


The Uſe cf the Table of Variation of the Suns Declination , &c, 
"The Rule... 

Fiſt ; If the Difference of Longitude be Weſterly and the Decliga- 
tion increaſing , the Variation fqund in this Table, ' muſt be added to - 
the Declination found in the Kalendar ; but if the Declination be de- 

creaſing , it muſt be ſubtraRed therefrom. | 

Secondly , If the Difference of Lopgitude be Eafterly ,. and the De- 
clination increaſing , the Variation aforeſaid rthuſt be fubtraed; but the 
Declination decreaſing , it muſt be added. | 
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E xample 2, 


April the roth 1678. being at Sea, the Difference of Longitude 
from the Meridian of London being go degrees Weſterly ,. I ind the 
Declination in the Kalendar to be 1 r deg; 44 min. North, and the 11h 
diy , the Declination is 12: deg, og - min, therefore ſubtrafting the 
lefler Declination from the greater , the Remainder is 21 min, which 
is the daily increaſe; then in this. Table under. go deg. and over againſt 
21ſtands 5 min which ( becauſe the Difference of Longitude is Welt - 
etly, and the Declination increaſing) muſt be added to 41 deg. 44 - 
min, before found , which makes the true Declination 11 deg. 49 min, 
North, : . | 

If the Difference of Longitude iti this caſe had-been Eaſterly , the 5+ 
min. found-in the Table mult have been ſubtracted. 

It iseafily diſcerned whether the Declination increaſe: or decreaſe , 
by obſerving whether the Declination for the day following: be greater' | 
or leſſer ; for if it be greater , then it” increaſes; . buvif leſs , then it de- 
crealesi | 


Example 2. - 

Zauuary the 10th 1678, being at Sea , the Difference of Longitude 
from London , being 120 deg, Weſterly, 1 hind the; Neclination inthe 
Kalendar to be 20 FA oo min, South , and the 11zh day it is 19. deg. . 
46.min, therefore ſubtraRing the leſſer from the greater , the Dif. 
rence is 14 min, which 1s the daily decreaſe; then in this Table under 
129 deg. and againſt x4 ſtands 5 min, which. ( becauſe the Difte- 
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- rence of Longitude is weſterly , and the Declination decreaſing) muſt 

| beſubtrated,, which makes'the true Declination 19 deg, 55 min. South, 
If the Difference of Longitude-.had been -Eaſterly , the 5 minutes muſt 
have been added. 


' TheUſe of the Suns Declination to find the Latitude. 


%. 


The Declination of the Sun is moſtly uſed at Sea, with the Complee« 
-ment of the Suns Meridian Altitude, taken by the Quadrant or Fore- 
ſtaff, to find the Latitude of the Place , for which take the following Di- 
.reftions. . | - 

- I, If the Sun comes tothe Meridian in'the South , and the Declina- 
tion be North, then the Declination added to the Complement of the 
Altitude, is the Latitude Northesly, * - 


| ON ; Example. : 
_ - Suppoſe _—_ at Sea the 1 0th of April, 1674. the Declinationis 
found by the Table ta be 1x deg. 44 rhin. North, the Sun comes to the 
-Mertdtan in the South , the Complement of the Altitude got by'Obſer- 
vation , is 23 deg.” 10-imin, V Vhat is the Latitude? 194! 
Complement of the Altitude 1g=—=2 > 16 h 
 Declination'North added=— ——11 ' 44 


*The Latitude North w—uw—_ x 54 
"2. If the Sun comes tothe Meridian inthe North , andhath North 
'Declination', then ſubtrat the Complement of the: Altitude, from the 
Declination',' the REimainder is the Latitude North. But if the Com- 
-plement of the Altirndeexceet the Declination; ſubtract the Declination 
therefrom ; and the Remainder is the Latitude Southerly, 


| Cn Example I, gf 
Suppoſe being at Seay! May :101h11674. the Declination: being 20 
deg. 8 m1n.: North, the Sun comes toithe Meridian in the Notth, the 
_ "Complemene ofthe Altieyde þy, Obſervation is x7 deg. 23 min, What 
Ss the Latitude? , 


Ly | - | Declt- 


bl FX | Ny TP "Ol * 
Declination North is — w—_20 o8 


_ Compl.Alt.fubtrafted ——17 23; 


I ——_— 


The Latitude is... 02 45 Notth, . 


Example 2; 


Suppoſe being at Sea Zane the- xotb 1675. the Declination - 5m | 
Table'is 23 deg. 30 min. North , the Complement ofthe Alcitu 
Obſervations 33 deg. 10 'min, the Sun comes to the Meridian.inthe 
North : What is the Latitude ? 


» S [ 
Compl, Alt, OE — — _— 2am * v: —_ 
Declinat, North ſubtracted = 23 30 


—— —  —— 


Latitude ae —— 40 South: 


3- Ifthe Sun comes to the Meridian in the North , and have South 
Declination , the Declination added to the Complement of the Alti- 
tude is the Latitude South. PET DO 


Example. 


Suppole being at Sea Famnary Toth 1674, the Suti comes to the: Me- 
ridan-in the North, the Complement of the Altitudeis 22 deg, 10 min, -. 
the Declination 20 deg; South , What is the Latitude? - 


j ” 
* 
1 


0-./ 


Complement of the Altitude is—z 2 10 - 
' Declination South added — 
- The Laricude South — _ 42. "= 


-. 4». Ifthe Sunicames to the; Meridian idche. Soih,, and haye South 
Declipation , ſubtzxa&t the Complement ofthe 'Altitude from the De- 
<lination, the Remainder is the Latitude South, Burif the Comple- 

_ ment 


Vie of ehe Table of Declination,  &5- 
ment of the Altizude exceed the Declination , ſubtra@the Declination | 
therefrom , the Remainder is the Latitude North. 

| l s Example '* | 

- Suppoſe being at Sea Fanwary the firſt 1674, the Sun coming to the 
Meridian in the South , the Complement of the Altitude is 10 deg, 36 
min, the Declination 21 deg. 44 min, South : What is the Latitude > 


Sr i. 


- Declination South 2r 44 
Compl:. Alt, ſubtracted 10 36 
Latitude South - It OS 


| . - Example 2. | 
Suppoſe being at Sea Febrwary the 10th 1674. the Sun coming to the” 
Meridian in the South , the Complement of the Altitude is 25 deg. 20 - 
mijn, the Declination 10 deg, 41 min, South: What is the Latitude ? : 
Compt; Alt, is - 253. '20 
; Declination South ſubtrafited 10 * 41 
Latirude. North: 14 39 


—— 


5. Ifthe' Simbe in the Zenith ;-( that" is right over head) ifir have 
either North' or South Declination , the -Declination is the Latitude - 
Northerly or Southerly, 


6. Ifthe Sup have no Deelination; the Complement of the Alri- 
tude is: the Latitude z which is Notthctly of Southerly , according as the-- 
Sun isto the North or South, 
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A Table of- Right Aſccnhon and Declinationc of ſome - 
"ok themoſt notable ved Sears. - - 

TD "1Decli- 

natron. 


VR: Nikhes. "BY 


— _ 


['$'20N 


P®: Star — 
The upper of the two foremoſ of tha mY 


Square in the Little Bear — 


The upper of the. two foremoſt of the Square} 


int he Great. Bray o— 


The lower of the two foremoſt of the Square in 
| the Great me rat 4 L 


The lower of the two latter of the Square cf the} 
| .Grentt Bear 


| The upper of the tmo latter inche: Saver e of thel. 
Great Bear — ; 
Laſt but two mnthe Great Bears Tay! 
' Laſt but one ynthe; [ame chit 
*| Laſt in the ſame — mn co__—_—_—_ 
| The Dragons Tail -  Enmemvnreake* > 
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| Middle of Orions Belt > 
Laff.iv Orions Belt eons een ener 


Orions left Foot , ov Regel 
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The Explanation an; 
cenſion ; and of the'Þ 
Deelmarion,” '-- 
EN the Teble ofthe [Suns Right Aſcenſjon,, the ficſtPage contains the 
.& firſt ſix Months of the Year , the next Page the other | yeray At 
the head of the: Table zrethe. months, inthe ficſt Column towards the . 
left hand are the days of. the momth,and. in the oppolite-Columns is the 
Right :Alcepſign in Hours and Minutes, - --.. .--.-----. -- - - ) 
In the Tabjeof the Stars-Right Aſcenſion and Declinetion , there are 
five Columns ; {n the. firſt, towerds-the Lek-hand;; ate the names of - 
the Stars , in the ſecond; the Stars Magnitude ; inthethird,, their Righe 
Aſcenſion in Hours: and Minutes; 4+n-the fourth, their Declination in 
Degrees and Minutes; the laſt ſhews wheter the Declination be North. -. 


or South... - 
| weak af The Ufr of rhe Tables. | 
Firſt , To figd the time ofthe _ coming upon the Meridian, 
The Rule. | 


Look the Right. Aſcenfionofthe Stn and Star ; ſubtreR the Right 
Aſcenſion: of the Sun: from- the Right Aſcenſion of the Star ; but if the 
Stars Right Aſcenſion be leſs than the Suns , add thereto -24 hours , and = 
then ſubtract ;'the Remainder after-SubtraRtion., is the- time of the Stars 
caining upon the Meridian from Neon ; but if the Remainder exceed 12. 
hours, ſubtract x 2 hours therefrom , and then the Remainder is the time 
from Midnight. 


Example 1. | 
Suppoſe the time that Fo-zavanz comes upon the Meridian onthe 
10th'of Oftobey 1 675, were requrred, | 

I find in the: Table'the Stars Right Aſcenſion to be-22- hours 39.min, 
and the Suns to be. x 3, hours 47-min, which ſubtracted from the* Stars 
Right Aſcenſion, leaves 8 hours 58” min. the time of the Stars coming 
ypon the Meridian Afternoon. 

Example 2: 
| Suppoſe the time that the Whales Faw comes upon the Meridian on 
the 15th of Offober 1675 was required. | 

I find the Stars Right Aſcenſion tobe 2 hours 45 min, the Suns 14. 
hours : Now becauſe-the Suns Right Aſcenſion is morethan the Stars, 
jm . NR add- 


"IX 


-add to the Stars Right Aſcenſion-134 ho! 
45 min, from which ſubtraQing! the Suns 
mains 12 hours- 4 /min, from which: ſubtract) 


hich makes 26 hours 

; Aſcenſion, there re- 

| E3, hoyrs, jy Fhere C- 

chis the time of the:StarsSowtbing| after Midnight, 

bats rs niger 4:1. 3093 Ove ( 011913C big jon; to 41H 

Secondly, The timt being given, to-find what Star will come to the 
Miridianabour che faid time.” oo OO on eG 


a, «dls . 361 dro pn: The Bale, iS 1 wel: WP? OPS oy 
Tathe Suns Right Aſcephon., add the time, from Noon y I _n_ 
& o . ; 8 


. - "4 
| "y 


= Xx : # & & WW 


® 
« 
- 


the Stars, coming, to, the Merigian is deſired, x : ſurn 1s the Ri Af: 
cenſion, of the Star that will, come tothe Meridian at that ti 23 With 
which enter the Table ofthe: Stars Right ' Aſcenfion and, Declination, 
where look wht Stars Right Aſcenſion agrees with the' Right Afcen- 
 Gonbefore found ; of neargſ}-rhereto , and that is.the Star ſought tor, 
| Suppoſe Marchthe 127th, 1 pe Stax wlll, cone upon 
the Median at 4 hours after Midnight, 0. 
The Suns Right Aſcenſion is x hour ;3. min, the time from Npou 
is 16 hours, which added to the Suns Riphe Aſcenfion, makes '17 
hours. 3 -min, The neerelt in; the Table.,,ars the Scorpions Heart, 
whoſe Right Aſcenſion is-16 hours,1o min. and comes.to the Meridian 
53 min, before 4, And the Brighteſt-in the Harp , whoſe Right Al- 
cenſion is-18 hours 26 min. and thetefore-comes to the Meridiat T hotir 
& 3 min, after 4, or at 5 hours 23 min, Yet itn 45 


DireFions for Obſervation of tht Stave ,to find the * 
| Latitude of the Place. . 


Having before \hewn how to find the time.of a Stars coming to the 
Meridian, I ſhall now ( hew how thoſe Stars are to be oblerved. eral 
-.. Note, Firſt in North Latitude ,.thoſe Stars whoſe North Declination 
exceeds the Complemene of the Laude, way be obleyed under the 
Pole, :- 1 FE hn 

Secondly "Note, In Soath Latitude , thoſe” Stars whoſe, Deelingpion 
Southis morethan the Complement of the Latitude way þ6 obſerved 
under the'Pole.” 102-91 1541 2d ciation or! 

- Te make this plains I-halt-give ſome:Exarples, | 
tn 2 ed 2:4 traoharie Mad, mod, -;,, 1 Rte: 
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- the "ow cougs pb the Meridian ke Santks : hoe North Ft 


clirjation'; che” cement ofthe:Altitude. (' got by (Qbſervgtion ): ads - 
ded: tb thi Devligation of-:rthe:Stat. (-found in; the Teble; 'of the Leak 
Right Aſcenſi ion and Declination ) gives the Latituae North. - | 
8x 
Onthe 10th i June 1675, jw1x-gay Seay E God by: he dencgans 

Directions , thatthe bright Star between the Eagles ſhowuldrrs , comes to 
he Meridiagin the S ns It ; Dio 39: - . alter. Midnight t 
ridional Altitude whe cof Aaers- Fon "whicte (ul trad bo 
o_ 9b dep. there reniai Ho 27 Yap he Conipterhent of the Altitifde ; 
to which dls 8 FUR nin. "hk lin In of the Star 'Notth'gives 

35 deg. ; min, the Latitade ofthe place Noir, which was required, 


 Anle' 
ifa Star come to the Meridhan idthe Shear " Kare! South' De: 
clination a ſubtrac the, | from the Complement of the Al- 


titude , and the Remainder is t e Latitnde 'North'; Fit 3Fthe! Declina- 

tion- exceed the Co lement of the Altitude, ſubtraQ the Complemene- 

of the Altitude theret: rom ,. and the Reimainder3s the Latitude Sonth. 
ſon th og ent aca 

Suppoſe on the 26th of 'f#ly r6 68a, the Star Fomahant 
ogg the Meridia to *o Sou; » at 7 hours 40 min, after- Mid. 

night , the Meridional, Altitude is 35 deg. 50 min, - the Complement 

whereof is 54 deg. 45 tnin. the Stars Declination is 31 deg. 17 min. 
Soak which brrated from the Complement -of the Altitude , leayes | 
23 deg 18 min. the;L;aticade Nort. . 
Cz Example DS... 

Suppoſe on the 26th of 1675. being at Sea, the Scorpions Heart - 
comes to the Meridian inthe South at 9 hours 32 min. at Night, the 
Complement of the Altitude is 5 deg, 27 min, the.Declination 25 deg. 
37 min, South; from which ſubtrating the Complement of the Alti- 
tude ,' there remains-20:deg.10 min..which.is the Latitude South. 

| Rule 3. 

If a Star cometo the Meridian in;the North, and have North Decli- 
nation ,' ſubtra& the Declination from -the Complement of the, 'Alti-" 
tude, the Remainder is" the Latitude South, But if the Declination 
exceed the Complement ofthe: Altitude';: ſubtrat the Complemcnt of 
the Altitude therefrom , the Remiander 1 is the Latitude North. 


Example, 


{xray F7 
"On the x11h of June 1675 > het Brighteſt in the Harp' comes to the 
 hontla 1 orth at 75, 6 Bog nh the Complement of 
eA FI Reon TIG5 which ſubcraQing the Declination ; Which 
is 38. = 30'tmin; Ne, there retains 40. deg. $90 min, whichisthe 
Latitade. South, 
Example 2. 

On the 8th of $eilewber 1675, Andromeda's Head comes tothe 
| Meridan in the North at. $ min. after. Midnight ;.the' Complement of 

the Altitude is > deg. xo min, which ſubtr; iBed from the Declination 
2;7 deg. 18 min, gives 20 deg. 8 min, which is the Latitude North, 

Rale, 

If a Star come tathe Meridian in the North, and -have South Decli- 
nation , the Complement. \ the Altitude added. to the Declination 
Sivesthe Latitude oY 

Example... SR. x. 

On the 22th of December, Syrins ( or the Great Dogs Mouth ) comes: 
to the Meridian in the Noth at-z2x hours 26min, at Night; the Com- | 
plement of the Altitude is 30.deg. to which adding 16 deg, 24 min. the 
Declination South gives 46 deg; 14 min, the Latitude South, 

 Kule 

Ifa Stat come tothe Meridian the Pole, then add the Comple-« 
ment of the Declination tothe Meridian Altitude , and the Sum is the 
Latitude either Notth or South , according tothe Declination. | 

Example, . 

Onthe rothof March x67y, the Pole Star comes to the Meridian 
under the Pole at 3r min, after Midnight , the Meridian Altitude: 
deg. 30 min, the Complement of. the Declination 2 deg, 27-mun, 
which added together- gives 46 deg. 57 min. which | is the LEUNG 
North, 

Rule 6. 

If the Star beinthe Zenith ; the Declination is-the Latitude chehes 

North or South , according to the Declination of the Star. - 
Rule 7. 

If the Star FO no Declination , the Complement of the Meridian 
Altitude, is the Latitude of the place either North or South, according 
asthe-Star 1 15 to the-Northward or Sauthward... 
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The next thing,becauſe of its pertinen- 
.cy m this place,is the Uſe of the Qua- 
drant , Foreſtaff , and N_ofurnal. 

The Figure of the Sea-Quadrant. 
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4+ NE I 
....:. TheDeſcription and Uſe of the Sea-Quadranr. 


M7 His Inftrument-confiſts of three Vanes and two Arches ; the Hori. 
- A on Vane, which in obſerving, reſpeRts the Horizon as at A, The 
«Shad6w-Vane, ſo called, becauſe of its giving the ſhadow upon the Ho- 
rizyn-Vane , in time of Obſeryation , as at B, Laſtly , The Sight-Vane 
-which in time of Obſervation is placed at. the-Eye, through which the 
-Shadow atid Horizon are ſeen, asat'C; The lefſer ofthe Arches marked 
withd, e, s called the Sixty Arch, becauſe it-contains 6o degrees, In 
-time of Obſervation, the Shadow-Vael is placed upon this Arch always 

| +toaneven degree, iris numbred from the upper-end at d, downward 


toe, with, 10, $554 205 &c 
 _, The bigger Arch marked with + » ls called the Thirty Arch', be- 
-bauſe it.contians zo degrees; it is irided into degrees and minutes. - 


e The 


. 


— 


The Uſe of .the Quadrant. 

The Uſe of this laſtrument , is to take- the Suns, Meridian Altitude, 
which is-done inthe manner following. 

Put the Horiz6n-Vane upon the-end of the Quadrant at A\ the Sha- 
dow Vane upon the Sixty ( or lefler) Azch, to a number of degrees leſs -- 
than the Complement of the Altitude by 15 or 2o degrees; and the 
Sight Vane upon the Thirty Arch» Fhe Vanes being *thus fixed upon 
the Duadrant , the back being turned rayards the Sun , and the Sight- + 
Vane placed to the Eye, look through-the faid Sight-Vane , and cauſe 
| the Shadow of the upper edge of the Shadow. Vane , to fall upon the up- 
per part of the ſlit in the Horizon. Vane , where uſually ( for perſpicuity- 
ſake) there is drawn a black Line; and'it at the fame time the Horizon 
' appear through the ſaid flitin the Horizon- Vane, that i3 the Suns pre- 
ſent Altitude but jfthe Sea appear inſtead of the Horizon, then flide the 
Slght-Vane lowef.towards ' Gy bur if the Skie appearinſtead of the Ho- 
rizon , then ſlide the Sight-Vanea little-higher ,” until the Horizon ap- 
* pearthrough the Horizon-Vane,” Bit to obtain the Meridian Altitude, - 
( which is the greateſt Altitude the Sun will have that day}, and is the 
thing uſed to find the Latitude) continue obſerving , and as the Sun- 
tiſes , the-Sea will appear through the Horizon-Vane , then muſt thie 
Sight- Vane be remaved lower, and thus continue obſerving as''often'as - 
may be convenient , till the Sun is at the. higheſt which is the Meridian- 
Altitude. When the Sun begins to fall , the Skje will appear'inſteadof + 
the Horizon, and then it is time to give over obſerving for that' day. 
Having thus done , add the degrees upon the Sixty Arch , tothe degrees * 
and minutes upar the Thirty Arch ,- and the Sum is che Complement * 
of the Meridian Altitude ; the Uſe of '*which , for finding the Latiende ,_ - 
is ſufficiently {hown in the preceding Rules, - - 
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The Deſeription and Uſe of the Foreſtaff. 


*I*His Inſtrument /confilts of a Staff -and four Croſles ; the firſt and 
& \hortelt is called the Ten Croſs , and it belonstg that fide of the 
Staff, which is numbred from about 3 degrees , to 10 degrees. Sonie- 
time the 'Thirty-Croſs is ſo made, as that the breadth thereof ſerv 
inltead of this 'Ten Crols, £2) 
The ſecond Crols is called the Thirty Crofs, and belongsto that ſide 
ofthe Staff which-is numbered from about 10 degrees to 30. ny 
_ . Thethird Crofs is called the Sixty Croſs, and belongs to thatfide 
of the Staff which is numbered fram about 2o to 60 deprees. 
The fourth and laſt Crofs is called the Ninety Croſs , and belongs 
to that (ide of the Staff which is numbered from about zo to go de- 
£recs., | | > car 
- Sometimes this Staff is likewiſe numbered with the Comptementto 


90 degrees, (viz,) at 10 ſtands 80, at 20 ſtands 70, at 3o ſtands 60 
wicklo of the reſt, RS EET T0 5 LOOT TY » OO NEE # 
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'The Uſe of this Inſtrament is 0 taks the Meridian Altitude of the 
*Sun or Stars which is dont a5 follows, OPEN OM 

Firſt, Conſider what-the 'Suns greateſt Altitude-will be*that &y . 
and accordingly uſe the Croſs molt ſuitable, ( viz.) lthe Mertdian 
Altitude bejudged to be under to degrees, uſe the Ten Croſs ; 'if be 
tween 10 and. zo, the'Thirty Croſs; if between3o and '6 , the Sixty 
Crols; if between. 60 and. go. , the Ninety Croſs. . 2 BF 
Having, pot 'on the-Croſs , place"the Attend of the. Staff'as A , to 
the out-fide of the Eye , asnear as may be, withouthindring the light; 
thus the Face being towards the Sun or Star, hold*the' Crols upright ; 
then look at the upper end of the Croſg'at C, for-the Sun or Star , and 


at the lower end at B for the Horizon ; ang if the Sea appear inſtead of | 


gtif the 


the Horizon,, remove the Croſs alittle further' frem the'Eye as 
Skie appear inſtead- of the. Horizon , rerm6ve" the. Croſs 2 lirx 


zon at the lower end; which when they do, then- upon” the/ſide of, 


the Staff belonging to the/Crols uſed inthe Obſervation wilthe fouin 
the degrees and. minutes of the ;Altitude. of the Sur or Star; But e 
orcalhi Altitude being that which: is reguired-, Obſervation. muſt be 
.continued as frequently as Judgment ſhall dire&,, urizitehe Sunzor Star 
be ar the higheſt ; and as the Sun- or Star riſes , th& Skie will appear 1n- 
Nead of the Horizon ; but-when the Sun-or Srar is..paſt the Meridian, 
and begins to fall , the Sea will appear inſtead of the Horizon, and then 
is the Obſervation finiſhed ; and upon the {1ght ofthe Staff, proper to 


the Croſs uſed, are found the degrees and minutes of the Suns Meri. - 


dian Altitude; which ſubtracted from go degrees ,. gives the 'Comple» 
ment. of the Altitude; orit may be taken off the Staff ar once x: ( the 
Staff being numbered with the Complement , as is { hewd before,) wiwh 


| which to proceed in finding the Latitude of the Place , -obſerye -the 
Rales and Dio - = 


reQtions foregoing, Sy, þ 


= 


. 4. 
—_—— —_—_— 


The 


& _ 


| | o neater.. 
the Eye, until the Sun or Star appear ar'the*apper end , and the Hoti-, 
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The Deſcription and Uſe of the NoCtutnal. 

FJ T conſiſts of three parts, The firſt and unmoveable part , on which 
A's the handle, by which to hold it in time of Obſeryation; upon 
the foreſide of which, in the outermoſt Circle; are the days of the 
Month, and upon the innetmolt ate ſet off che* 24 hoiits ; upon the 
back- ſide are the 32 Points of the Compaſs, 

There are two ſorts of No@turnals, the one made for the Great 
Bear , the other for the little Bear ; 'T hoſe that are made fyrthe Great 
Bearhave February at the top , but hoſe thai tre nitde for the Little 
Bear have April. | Fer | 

The ſecond ,' or middle part,. cotitains two Circles and a'ſmall In- 
dex ; the outermoſt Citcle is divided into the rg days and. { of the 
Moons Age, the innermoſt into 24 Hours ; the Index is to be ſet to 
the Day of the Month art pleaſure. * ink wag bb dn oins rt Wd ie 

The third, and wppermoſt part ,' is a lotrg Index; The edge of 
which ( that reſpe&ts the Center) muſt be turhed'to the Guards time. 
of Obſeryation. 


P 
The Uſe of the NoCturnal. 


To find the hour of the Night , and upon what.Point of the Com- 
paſs the Guards arc, 

To do this , Firſt ſet the Index of the middle part of the day of the 
Month; then hold the Inſtrument upright , which may be diſcerned 
by the Tip on the top of the NoRurnal ; cheh look through the Hole 
in the middle of the NoCturnal for theNorth Star; which having 
found 5 turn the' edge of the long Index to the Guards, ( for tyhith the 
No@urnal was made) either ofthe Lirtle or Great Bear , then fhAl 
the edge of th Index ( upon the innermoſt Circle of the middle pait ) 
give Te Hour of the Night; and at the ſame time on the: back-fide 
of the Nodturnal , is the” Poirit'of the Compaſs 6n which the-Guards 
are. D911 | e 111013919 43S 

But if the' PraGitioner intend ta! be: more. exat and certamn in; the 
time of the Night , let him take the Altitude of foinc kitawn:Stan , aftd- 
proceed according to the DireRions given in the Tenth Aſftronomicat 


Problem following. 
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The Js Diſeription, and Uſ of ik Notturial, 


JF T conſiſts of three parts. The firſt and unmove le part , on which 

Ris the bahdle, by Which to hold it in ethic of vitioth; vpon 
hs foreſide of "which; in the outermoſt" Circle; are the day "y of the 
Month, and 'uponh the innetitoſt ate ſet off the? "24 'k6wts ; (Bhi the: 
back-ſide are the 32 Points of the Compal, 

There are two ſorts of + age on one made for the Great 
Bear , the other for the little Bear * at are made forthe Great 
BearMvve February at the rbp , butt FR tha tre nitde for the þittle 
Bear have April. | Z 

"The ſecond ,' or tniddle part. cotitaitis two Circles ahd x chat ta 
dex ; the outermoſt Citcle' is drvided into the rg days and. * of the 
Moons Age, the innermolt into 24 Hours : ; the lndce isto be ſet” to 
the Day ofthe Month at pleaſure.” 

The. third; and &« perm part ,'is 'x fot Triiey: + hs 62 
which- ( that reſpedts r Fs tut bx anon, He 


of Obſeryation. 
The Ul of the VE WlBs. 


To find the hour of the Night , and upon what.Point of the Com- 
paſs the Guards are, 

To dg this , Firſt: ſe tthe Index of the middle part of the day..of the 
Month; then hold the Inſtrument upright , which may be diſterned 

by the Tip on the top of the NoQutnal ; ith fook through the Hole 

in the middle of the NoEurnal for theNorth Star; which having 
found's turn the' edge of the long Index to the Griards\; (Hof tyhith 
No@urnml'was made) either ofthe 'Lirtle or Great. Bear ; then fh 
the edge of tÞ Index ( upon the innermoſt Circle of the middle patt EY - 
give - Hour of the Night; and at the ſame-tinie'0n- thie back< fide. 
of the Nodturnal ' irtho: Poidr ou the Cooipals! on. iWiyelt AF Toes 
are. ul 

- But if 'the' PhaGkicner oe” to bd, more a add phrty ins uthe 
*time of the Night, let him take the Altitude.of foine ktawn:'Stanaftd: 
| | proceed according to the DireRions given in the: Tenth Aſtronomical 
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uponthe middie piece of the Nour. - 
nd. the. Moons Age , and oppoſite t0-: 


rele End 


Circleo the me piece ſtands the ning 


5 xample,.. 
as "np 25,0493 old, and the time of her Southing, re« - 
; quired 


Look+for 25 the Moons Age in the outermoſt Circle, oppoſite to - 
which in the innermoſt .Circle ſtands 8.,. which isthe Moon Southing. 
at. 25 days old required.. 

Note, That always between the Change and Full',ithe Moon comes 
to Sauth inthe 560 rage the Full1n the Morning. 

[Thus haying 8 40 ns Southing , add. thereto the time. of. 
Flowing upon hap Full and Chan WT” Days at any place, and that gives 
the time of Full Sea when required. But this hath been ſufficient]y | he- 
wed in another place , therefore necds no.Example, . 
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The Uſe of the following Table of the Diblinatios 
of the North Star... © 
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"He Uſe of the Table is "a Haymg taken the Altitade: of the - 
| 4: Pole Star, then-obſerye wit the NoGurnal , upon what Point 

of the Compaſs the Guards are; ſite ro-whichin this Table ſtands - 
the Declination , { fo called) ; fo ich if theStar be below the Pole, . 
- Istobe addedto the Altitude;  butif the Star be -aboye the Pole, to be 
ſubtracted therefron1 , to find the Latitude of the place, | 

But the more exat waytofind the Latitude, is PA thoſe. other di- 

reQions for the Stars before given, 
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blites Nainee. | | | 
D.  M. D, M. 
| V f- FTA Head-land, w_r——_— 35 N 3% FO 
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| VL | Point L ook- put —— | 77 30 Nj}$- 20 
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| v5 my Tce Na: ent—I— CO — __— 77 I'O N 86 3] 
S2|c > — ———:\ 76 30, 8F. oo 
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_ Cape Candexoſe ———— —— 68 40 N O 
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ZE B Kilda Iſſend — mms -———= 93 - Ov Nlns 
-F'v > ; CERCIEOENG - wm. —— '58 39 N I3 | 30 
8%  JFair _e 0122. "2 | ct 41 2k 'Fo 
fx chot ———_—  ——— 60 '22 Nis 2 
FER I/tes of Ortrn 58" go. N17 2 
'- dna Buſs — _—_—_ 5 
.  % og T Merchants Forehand cw N o2 10 
-- Y To ns m——_ cou——_.. 0 36 
FP 8D Snow Hill —_ ——|65 45 N35 - 00 
{London c—_— co _ cot 8. HT 0 
7} '| Tinmouth mnn_—_  -- wy 12 N'2o 1 
& | Flambrough Head —— — ——|54 10. Nz: ob 
| > | The Sporn —  -- — (53 | 45 | N'2 1 2 
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{Cape Paſſaro in Sitilia == cmwwſ6 Jy N26 
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Cape Fri ——— 


by 


1 Cape. Blanco — _  —_—_— 
(FS 
© 


_— Continent 


Nee Cape de Griens — —— p——p—e——_—_ F *© 


09 
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Places Names, 


| 


a > 67 Od . - 
The Coaſt of the Main Continentof 


$5) 054 


_ ow in ton Weſt-1 -- 


© prez —— a WR W >" 


Norte — — 
{Cope Fair ER os Nis 
Cape Henry — ons: — conn em 37 o6 N 
Cape Hattargs — mm —— 20 Nj; 
Cape Charles. = —_- 5", a. 1 
37 23 
£9 Plimonth in New Saglend on $2.6" 
7 
TH ——— ——— 
el —— -t 1 
LEE Tſe, in JEL a —— nc v9 
Bermudns — — —— 30 
[Ee —_— — —— MIT 41 N 
| 5s, Chriſtopbers ——— ————— 07 a N 
| Mg... rom. wi 26 AN 
{ Morigelanta — ©  —— IF 42 N | 
Martmeco — ——|14 .209 N32 
Port Royal-in Famaico —  —f17 50  N; 
24 N/: 
 N 
1d 
| 42 Nlz 
Monſerat -- Splat © = "2 ON 
Mie -- — 24 00 N | 
St.-Domingo m—_—— & . N:;2312, 05 
5 Cape Nicolai in Hiſpaniola 19 4 Nizos” 1D? 
Cape Roxo in Portereco wn —ſ[17 54  Nlzu7 20| 
| Grprorermn ons — —21 52 N/2g6 5O 
| Enratgen C —— 4-0 302 JO 
q Maye on Cyubg _ ===  ———[20 ,25 N[3o0$ 10| 
| © Hovens on Cu a pp Mn: 28 N ve 00] 


The Explanation and Uſe of the T able of Latitude 
and Longitude. | 
TN the Table there are five Columas; The firſtſhews the Sea- Coaſts - 
; QA Workd in genera! ; the fecontd particular places ; the third 
hews rhe Latitude ; the fourth ſhews whiether the Latitude. be North 
of South z in-which N-ſtands for North, and $ for South Latitude ; the 
fifth and laltſhews the Longitude , being accounted. Eaſterly from the 
Meridian of Pico an Teneraff. | 
- To find the Latitmde and Longitude of Places, 
Suppoſe the Laritude and Longitude of $i/ly be deſired, | 
Look m the Table for the. Coalt of Engeland in the farſt Column , and 
in the ſecond for $:{/y, over againſt which , in the third Column , Nands 
.$09 12,4, and inthe fourth N, which ſhews the Latitude of S'lly to be 
50® 12/ North; the laſt,Column gives 140 10/, which is the Longitude 
from Pico Teneriffaforeſatd. : "OTE welt 
'To find the Difference of Sngtade betweentwo places. 
ule 
Firſt, Look out their Longitudes in the Table , ſubtra@ the leſſer 
Longitude out of the greater, and if the Remainder be leſs than 1809, 
that is the” Difference of Longitude; but if it bemore, ſubtraR it from 
36Co » and then the Remainder is the Difference of Longitude, 
rag obs Example x. " 
What is the Difference of Longitude between Bermwdss and (ape. 
Codin New-England. | 
The Longitude of Bermudus is ———— 318% od 
The Longitude-of Cape Cod is=——— 3160 gol 
The Diff. of Longitude required...—-1* :0/ 
| Example 2s 
What is the Difference of Longitude between Cape Cod in New- 
Englang and the Lizard? © 
| The, Longitude of Cape Cod————3; 162 40/ 
The Longitude of the Lizard———15® oo 


M6 x : Cake , — — 
6 Greater than I BY ——— —291* 40/ 
Therefore ſubtra& it from- ——-—— 360® od 
. oo : 


The Diff. of Longitude required —— 068® 20/ 
= OOO SSL 
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T6 know whether the Difference of Longitude between two places 
. be Eaſterly or Weſterly. bois 

Firſt ,, When the firſt Remainder is leſs than x80® , then being bound 
to the-place that hath the leaſt Longitude, the Difference of Longitude 
'is Weſterly ; bat if bound to the place that hath the greater Longitude , 
it is Ealterly, 7 | 

Secondly , When the ſaid firſt Remainder is greater than x80? then 
if bound to the place, having the greater Longitude, the Difterence of 
Longitude'is Weſterly ; if to. that which hath the lefler , it is Eaſterly, 


4. Me = _— PER 


P2oblems- of Plain Sailing, w2ought both 
by the Loparithms p and by Gunters Scale... 


| PROBLEM 1. aſl 
He Covtſe and Diſtance being given," to find the Difference of 
'T Latrace and Departure, - 
SHE | Example. . 
Sitppoſe a Ship fail South-Welt by South 382 min. and it be required * 
' tofind the Differenceof Latitudeand Departure. 
In the Triangle ABC, . 
A C repreſents the Diſtance ſailed, - 
AB the Difterence of Latitude, 
BC the Departure, - 
BAC (orthe Angleat A) the Angleof” 
the Courle. 
A-CB{ orthe Angle at C) the Complee -- 
ment of the Courſe to 900. by C 


Charatters uſedin Navigation ayd Aſtronomy.;: 

S, Stands for Sine, | 
T. For JT angent.” 
Sc. Sine Complement, 
Te. Tangent when j- " " 
The givenſides and angles ofa Triangle are matked with a daſh thus (1) 
The required fides and Angles with pricks thus ( 2 ) - 

F Tha 


The Operation by {he Lopatithis M the Difference 
bf Latitude. . 


| As Radiug.—— _—— —_— —— 00,0000 | 


—_—c_v<c Ys 


To the Diſtance failed Pore — 

So is Sc, of the Courſe 56 deg. [5 ,MIN. . — 9. p198s 

To the Difference of Latitude 347 required. - — 28949 go. PIE 
| For the Departare, | 
As Radius ———,00000 
To the Diſtance ſailed 382--——--——-2. —-2.$206_ 
SoisS. ofhe Caurie Et deg. 4.5 mieor=: 974473 


—— 1 - 


96 


. - The Aeration by the Games s Scale. 


For ehe Ds ference of Latitude. 
One foot of the Compaſſes being in the Radius , ( or Sine of 90 d 
.extendthe' other to the-Sine of $69 i 5/ the Complement of the Cour 
and the ſame extent ſhall reach the ſamie way ( viz. decreaſing ) <a 
the Diſtance 382 , to the Diifference of Latitude 317 » » Which was re- 
quired, 


F or the Departure, 
The extent vf the Compaſſes from the Radius ( or Sine of go®) to 
the Sine ofthe Courſe 33%45/, the ſaine extent ſhall reach (the ſame 


way) from ns a 382 to the Departure , whichis 212, 


PROBLEM II, 
The Courſe and difference of Latitude given , to find the Diſtance 2nd 
Departure, 


A ED Example. 

| Suppoſe a Ship fail 
W. S. W. untel -4 Dif- 

18 ference of Latitude be 
| D * 219, andthe Diſtance and 


Departure required, 
& By 


C 


By the Logarithnn. 

For the Diſtance, 
'As Sc. of the Courſe 229 3 ' © 9.53284 
To the Difference of Latitude 219 2.34044 


rap "So 1s Radius , ©, 10,00000 
- —— © = To the Diſtance, which is 572 2.75760 _ 
- '  Forthe Departare. | | 
As Radius. - _ 10,00000 
To the Diſtance 572 7 2.75739 
-So1s Sc, of the Courſe 679, zo/ 9.96561 
 To'the Departure, whichis 528 2.72300 


On ——————— 


By the Gunter. 


_ For the Diſtance. 


" 'The eta being extended from the Sc. of the Courle 22030/ 
to the Radius , the ſame extent ſhall reach the ſame way , (viz. increa- 
ſing) from the Difference of Latitude 2195 ro''the Diſtance , which - 


is C7 2% | 


For the Departnre: 


- The Extent of the Compaſſes from Radius', to the S,-of the Courſe 
.67® 30/, ſhall reach (the ſame way ) from the Diſtance $72 to the 
Departure z which is 528. : 


PROB. INI. 


The Courſe and Departure given , to find the Diſtance and Differen- 


.ce of Latitude, 
Example, 


Suppoſe a Ship ſail North-Eaſt by Eaſt, ' un- B — 
til HD arture pi 220 , the Diſtance and Dif= |... 
{ P 


Ference of Latituge = 9s 


6 re = 


N 


By he Lagerithms. 


For ths Diſtance, 
. As S of the' Courſe 560 r5/ if 1984. 
To the Departure 220 2.34242 
Sq is Radius 10,00000 
To the Diſtance , which is 264. 2.42258 
For the Difference of Latitude, 
As Radius. | 10,00000 
To the Diſtance 264 2.42160 
So1s Sc, of the Courſe 33% 45/7 9.74473 


To the Diff. of Lat, which is 146 2.16633 


By the Gynter. 
For the Diſtance. 

The Extent of the Compaſles from the 8. of the:'Courſe 56® x5/ to 
the Radius, { hall reach ( the ſame way ) from the Departure 220, to 
the Diſtance , which is 264. | OR 

£64 © , For the Difference of Latitade, : 


The Extent of the Compaſſes from Radius to the Sc, of the Courſe - 
33 45/> ſhall reach from.the Diſtance 264 , to the Difference of La- 


ritude 146 required. chip) 
| PROBLEM 1V. ES S 

The Diſtance and Difference. of Latitude given, to find the Courſe 
and Departure. , 


# xample; 


Suppoſe a Ship ſail between the Noth and the 
Weſt 206 min. until the Difference of Latitugebe 
\ | 97, the Courſe and Departure required. 


= 


plat Salling- 599 


By the Logarithms- 
For the Conrſe, 
As the Diſtance 206 2,31386 
To Radius _ 10,00000 


So is the Difference of Latitude 1997 2.29446 


T'oSc. of Courſe, which is 179 NAW, 9.98060 
For the Departyre. ; 


As Radins 19.00000 
To the Diſtance 206 2.31386 
So 18S, of the Courſe 159 ov! 9.46593 


To the Departure, whichis 60 - 1:77979"; 


By the Gunter. 
For the Courſe, 


The Extent from the Diſtance 206, tothe Difference of Latitude 
197 , ſhall reach from Radius tothe S. of 73® oo/ , the Complement of 
the Courſe , which ſubtracted from 909 , is the Courſe required. 


For the Departure. 


| 'TheExtent from Radius S. 90®, tothe S. of the Courſe +7 oo!, 
ſhall reach from the Diſtance 206 , to the Departure 60 required, 


PROBLEM v. 


The Diſtance and Departure giyen; to find the Courle and Difference 


of Latitude, 


; Suppoſe a Ship ſail between the South and the Weſt 
247 minutes , until her ow green be x97, anditbe 
required to find her Courſe and Difference of La- 


titude, 


Example. 


The Operation by the Logarithms. 


For the (courſe. 


As the Diſtance 247 - 2.39269 | 
To Radius 10,00000 
So is the Departure 197 - 2.29446 


T6 the $;of the Courſe, which is 520 54/. 9.90177 
_ - Far 


% 8 -1£ 
- : O 2 
: \ >» . $f 
. , by.) 4 
- 
” " . FJ kc . 
> 


' For the difference of Latitude, 


As Radius . | Wes 10.00000 
To the Diſtance 247 OE FIN 2.39269 
So is Sc, of the Courſe 37906! 9.78046 


 Tothe Diff, of La. which is z49.. 2. 17315 


By the Gunter..;; 

OUTLtS Foy the ('onrſe.' 

The Extent of the. Compaſſes from'the Diſtance 247 ,: to the Depar- 
ture 197., ſhall reach the ſameway from Radius S, 909 ,- to-the.S, of . 
the Courſe , which is 529 54/. 
| For tht Difference of Latitude. - 
| - # The Extentof the Compaſles from Radius $. .ga*, tothe Sc, ofthe - 

; Courſe 37%6/, will reach fromthe Diſtance 247 , to the Difference of 
Latitude, whichis 149. | | 


þ 
| FOB: V1... 
The Difference of Latitude and 'departure'giyen , to find the Courſe - 


E xample,* 
Suppoſe a Ship fail between the South and the 
Eaſt ,. until her .Difference of Latitude be 21al , -. 


her Departure 200, and it be required to find the.. 
© Courle and Diſtance. . 


The Operation by the L ogarithms. 


' For the Courſe: 


As the Difference of Latitude. 210 2.32221, 
To Radius - 10,00000-? 


—_ => co 


. i Ef » 


— 


VEL INE 1On 
' For the Diſtance, 


tt ik URS , nt VS «.5\ J\£ % MN ;'q 
As the Sc, of the Cour © 46® 24/ x 985984 
'Tothe! Diflrence of Baritudg'Sro © > 2,32227 
So 1s Radius $9 Thu 10,00000 
To the Diſtance, -which is 290” 2.46237 


| d 992 Z<n1 io 270 21 02 

| By the Gunter. { P = 

hs For the Conrſe, - | 

The Extent of the-Compaſles ftomrthe Difference of Latitude 2 to; 
to the Departure 200, ſhall reagh from Radius inthe Tangents , which - 


1s the Tangent of 459, to the Tangent-of the Courſe, which is 439 | 


RIP AY IS "For. thi Di ag wy 

The Extent from the Sc, of the. Courſe 469 24); to the Radius the - 
S, of go® , will reach from the Difference. of Latitude 210, tothe Di-- 
ſtance , which is 290.- 


PROB. YIL- 
This Problem ſhews the manner of 
working a Traverle ,-and' is' very -ufe.. 


ful in keeping - a Reckoning by Plain-' EO is 
Sailling, % HEL? 


— — 


Examples 


Sappoſe a Ship bound to'a certain 
Port , and ſhe fails thither S. S, W. 4o © 
min, then South-Weſt 60. min. then + 
South by Eaſt 63 min, W. S. W. 49 . 
min. then SE. by:S. 56 min. andthe 
Difference 'of Latitude and Departure ' 
the Ship hath made , with the direct ' 
Courſe and Diſtance-is required, | C 


fd - F 
. : £7 y 
N: z: on Thi ® 
wo 4 $ 


X ” | ; J - ; ! 2 A : 
Plain Siflirtg. 


The Operation by the Logarithms. 
" For the Difſoremeevf Lunirwntfer tht firſt Conr[e. 


As Radius 10.00000 . , 
- Tothe Diſlancego ' 1, 60006 

So BE ts IA vey zo wot 9.96561 

To the Differeiice of Latitude z36 1.56567 


o LS 


Forths Dupartiree farehe fir Conrſe. 


Ad Ruan -;- ©» + $0 $0688 
Torthe Dibenes 40. | 1.60006 
So is $f the Courſe 22* 30/ 9. 58283 
TLothe Depatture Ig required 1.18289 


Bythe Gunter. 
For thc Difference of Latitude. 


The Extent of the Compaſſes from Radius S, 90®, to the' Sc, of 
the Courſe 679 30/, ſhall reach from the Diſtance 46, to the Difference 
of Latitude z6 required, 


For the Departure. 


The Extent from Radius S, go, tothe S, of the Courſe 229 zo/, 
{ hall reach from the Diſtance 40, to the Departure x5 required, ' 


In the ſame manner proceed to find the Difference of Latitude and 
Departure for each Courſe; which being found, place in a Table as 
ollows. 


The 


The Travesſs Table, 


" (amrſes. ; | Ds 
Tourh Sourh-Well,” | 
| | South-Weſt. 
| - South by Eaft, - 
| W.S.W. 
|" SE wk South, .,. 161 
[1] 205 [4s lhom 
| e - 4 1 th a 43 
ABSD: 
| — _— es. p—_ — F—— LA . 
| The Explanation of the Tables 21 1 


For the placing the Difference af ; Latitude: and Departure in their: 


PrAper Columos z Obſerve , -thas if 5p Lonlahe Naxtha the Difference 
of Latitude is put inthe North Column ; if1t be South, 1n the South. 
Column; -and if the Courſe be Eaſterly., the Departure, is- put in the 


Eaſt Column ; z if Weſterly, in the Weſt- Column. 
Thos having framed” the Table, add up the North, Soith , Eaſt and 


Welt Colu eby the CN TER wdeaſscobe \VOH 


min, SONhs bo OE wy ; the Depar- 
ture 59 nin; weſt, becauſe by fo tiuch'the Welt Col wexened $s the 
Eaſt; by which Difference of Latitude and Departure, iþd thagirect: 
Courſs and Diſtance as follows, 


The Operation by the Logarithme, 


For the direft Courſe. 
As the Difference of Latitude 203 2.30749 


P; Radius ..- 1" 18-00 


So is the Departure: 59--, F Fu 
To ts T;.ofaheCowfe 169 12/ 9.” (9 T361%0@O 
becauſe theSourh avd Welt Cluny Ly; 46336C- 


exceed ks: alas Eaſt, 


"FTI — . add; p FR | 
-- : " 
WW 
' . os. 
= 
Rl ; 
Aa = 
Fa YI ; | - 


For the direftt Diſtance; 
\7wf. 8 $c, of the Courſe 73® 4 8/ 9.98240 
"Tpgp Thierence of Latitude 293. 2.30749 
Þ- $66 Fe "R tus | .JO, 00000 


: To the Diſt. required, whichis211 2.3 2509 


[ 


Þy the, Gunter. - 


- For the dives Conrſe. { 


The Exzent of che Compaſſes from the. Difference of Latitude 203 
.to the Departure 59, ſhall reach from Tang.” 497 (or Radius) to the 
Tang, of 169 z2/, the Courle required. 


gol] | _ For the direft Diſtance. 


' The Extoil from'the Se, of the Courſe '73* 48/toS. of 90® » (viz, 
Radius ) { hall reach from the Difference of Latitade 203, tothe Di- 
ſtance 211 required. ” | | 


_— _-—_—— 


— # © 
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.Obli, ique-ehghe Plan Trioufis : PE in Problems of 
Bra $S ating p , aud wironghe « both by the Logarithms 
-and* Gunter *5. Scale. 


PROBLE M 1. 
He Angles ; . and otic fo; che Sides given, to find either of the 
other Sides, 
Example, 


ſe-there are two Ports bothunder one'Metidian : a Ship fails 
from E Notthermoſt South-Eaſt 266 min. another Ship ſails from the 
Southermoſt North- akJhy North, .a certain number of minutes , and 
meets with the firſt ; The Diſtance-betyeen the-two Ports , and 
the & Dillance ſailed | bythe : ſecondShip 31 are-required, 


In 


gant tith v1 


Tn the Triangle ADE, 


\ .and, E repreſents the two Ports, 

A D the firſt Ships Diſtance, 

E D the ſecond Ships Diſtance, | 
AE the Diftatice between the two Ports + 


The Operation by the Lagarithms. 


For the Diſtance between the two Ports. 


| | X Co, Ar. 
As S. A ED the ſecond Ships Courſe 33% 45! —— 0, 25537: 
To AD the firſt Ships Diſtance 206 —— — 2,31386. 
Sois S. ADE 1019 15) ws wee —= —— 9-99157 
To AE the Diſtance between the two Ports 363., 12,56020 


In this Operation , to fave the labour of the ſubtraction, ule the 
Complement Arithmetical of the firſt Logarithm, which is found by 
ſubtraQting each figure ofthe Logarithm Sand inthe Table from 9g, 
ſave the firlt towards the right hand , which 1s ſubtracted from x0, as 
in the Operation the Logarithm Sine found in the Table'is 974473; 
wherefore beginning at the left hand , ſay; 9 fromg , there remains o, 
7 from 9 remains 2, 4 from 9 remains 5 , 4 from g remains 5 , 7 from 
9 remains 2; and laſtly, 3 from 10 and there remains 7; So the Com- 
plement Arithmetical of the firſt Logarithm , Ss 025527, as it ſtands in 


the Operation, 


For the ſecond Ships Diſtance. 
- i 4 F Co, Ar. 


As S.: AED the ſecond Ships Courſe 33* 45/ —— 0.25527 
To AD thefirſt Ships Diſtance 206/ — — 2.31316 
Sois S. D A'E the firlt Ships Courſe 55® 00! — 9.84948 
To DE. the ſecond.Ships Djlt.. 262 xequired +— 12.486 i 


—- +»: Bythe Gunter, 
For the Diſtance between the two Ports, 
The Extent of the Compaſſes from'the $. of 33® 45/ the firſt Ships 
-Courfe, to S. ADE 789 45, {viz, Complement of 1019 15/ to 
Q | 109) 


_ 2406 oY _ Plan a 
180®) ſhall reach from 206 the ps 
a 5. AT 


: | Forthe ſecond Ships Diſtance; 


The Extent of the Compaſſes from the S. of 33* 45/ the firſt Ships: 
Courſe, to the S, of 4 oo! the ſecond Ships Courſe , ſhall reach trom 
206 the firſt Ships Dia, to 262.the ſecond Ships diſtance required, 


PROBLEM 11, "I 
Two Sides.and'an Angle oppſnotooge of them being given, to find 
the other oppoſite Angle, and the 


ce, to 363 the diſtance 


S 


third Side, 
MG Example. 
Suppoſe two Ports whoſe beating, bs North-Eaſt and South-Weſt , 
tant 396 min, aShip at the Northermoſt ſails S. S, E. and another 
Ship at gf 


hip at "the Southermoit fails thence 5 18 min. and meets with the firſt 
. Ship. The Courſe failed by the ſecond Ship , and the firſt Ships diſtance 
are required, _ * | | 
D | i 
Ts the Triangle ADE. 
A and 'D repreſents the two Ports: 
AD the Diſtance between them. 


DE the Diſtance failed by the firſt Ship. 


A E-the Diſtance failed by the ſecond Ship. . 


| The Oper ation by the Logarithms. 


For the ſecond Ships (onrſe... 
. | | | Co. Ar,. 
As A E the-ſecond Ships Diſtance'518- ——<'—— 7,28568- 
To S, ADE the firſt Ships Colirſe 679 30/ —— 9.9656 1- 
. Sos AD the Diſt. between the two Ports 396 — 2.59769 


9 | Now 


Os 2 7 
A ht fee | 
—y mf 3s A 
z \ MG —_— 


Now the Angle at D 679 ad , and the i Angle «B44 56/ being ad- 
ded together , and ſubtracted from 1809, | 4] which makes 
neareſt 6 Points : and 6 Points reckoned from'th # North-Eaſt to the 
Southyard,, gives E, S, E the ſecond Ships © ufferequired. 


For the firſt Ships Diſtance, i: 


{-N,\ Do - a3 Ar, 
AsS. AD E the farſt Ships Courſe 67? 30/=—--0,03439 
"To AE the ſecond Ships Diſtance 418 —— ———-2.71432 
_ . S018 $,D AE theſecond Ships Courſe 44? 56/---—9, $4897 _ 


To DE the firſt Ships Diſtance 3 95 required——=1 2: _ SD... 


By the Gunter. 


For the ſecond Ships Colurſe. 


The Extent of the Compaſſes from the Diſtance 5 x8, to the Diſtanee 
between the two Ports 396; fhall reach from'S, of 670 b6/ the firſt Ships 
. Coutſe, to S, 44® 56, which added to the Angle at D, and the Sum ſub- 

rracted from 2080, gives 679 34/, the ſecond Ships Courle, 


For the firſt Ships Diſtance. 
The Extent from the S, of 672 z0/ thefirft Ships Courſe , to 44? 561 


ſhall reach from the ſecond Ships Diſtance 518,to the firſt Ships Diſtan- 
ce 395 required. 


| © To Sides and the "_C Angle given, to i ha the poet a 


wv. 


4 


v ' 


' Example, 
- Suppoſe two Ships/fail from one Port;one fails North- 
Eaft 14.0 min, - The&other South-Eaſt by Eaſt 115 min, 
The Bearing and] iſtaciceefthele ewo Ships is Deed; 'D 


Let D PS. the Port; DA the firſt Shi ps Diſtance. X 
and DE the ſecond, 
O23 


* 
VS ., . 
* 
mi. we ti _ 
_ 
" « 


" 


The Operation by the Logarithms. 
Fey dhe bearing of the two Ships... 
E-49 fov 5h Co. Ar. 


As the Sum of the Sides. AD and DE 255g — —— 7.59346- 
To the differetce of the {aid Sides 25 —— —— —— 1.39794 
So is the T, of g.:the Sum of their oppglite Angles 509 37/ n0.08569 
Tothe T, of- þtheir difference. 186% 8/ —— —— 1 9.097;09 


-Fhe-4 4ifferenc added to the þ ſum gives 57% 25/, the greater An- 
gle.” The # difference ſybwracted from it , gives 43%49 » theleſſer An- 
gle: Wherefore the Bearing of thetwo Ships is North-Eaſterly, or 


South-Welſterly, 19 11/. 


For the. Diftunte | of rhe DF, 


To AE the diſtance ofthe Ships 163 fere — 12,21207 


By the Gunter. 
For the Bearing of the Ships. 


The Extent- of the Compaſſes: from the ſum of the ſides 2g55., to- 
theirdifterence,z5 » ſball reach from the T, of the. balf ſum. of the ce- 
quired Angles $® 37), tothe T, of half the difference of. the ſaid An- 
ples 69 48/, 

In the foregaing Operation by the Gunter, the Pratianer may be 
at a loſs, becauſe in extending the Compaſſes fram the T. of 50* 3 ! 
decreaſing , they-will fall beyond the T. of 45* at theendof the Line, 
Toremedy this, place the Extent ( from 255 to 25)) from the T, 452% 
and it will reacho the T. of go® 36+: then letting one Point ſtand at 


08 


$9 36/ » extend the other to the T. of 509 37/ ; this Extent placed from .. 
the T, 459 , {hall fall on the T. 6* 4Y/ required, . 


Foy- 


-4 th, \ 6-2 
- a 4 4 bd * 

l = WF : { k 4% by 6 TY, . : : 

w - , as. 
m , 
- 
= 
| lain - 
sz 


For the d&sftance of the Ships, 


The Extent from the $. of 579 25/, tathe $+.78* 45/,'ſhal reach 
from 2140 to 163 required. WO 


PROBLEM IV. 
Three ſides being given , to find an Angle, 


Example. 


Suppoſe there are two Potts both in ove Latitude, diſtant 536 min. 
a Ship fails from the Eaſtermoſt 306 min, between the South and the 
Welt; another Ship ſails from the Weſtermoſt 290 min, and meets 
with the firſt Ship ; the Courſe that each Ship ſteered is required, 
Let A andE repreſent the two Ports, D the place where the Ships meet. 


Ul 


-- This queſtion is eaſieſt reſol- 
ved , by letting fall the Perpen- | 
dicular D B , ſo reducing the ATE 
Oblique Triangle ADE, into 

the two Right-Angled Trian- 

gles ABD;,and BD B, then 

the Operation is as follows. 


The Operation bythe Logarithms. 
Firſt , Find the Segment of the Baſe BE, thus; 


Co. Ar, 
As the Baſe AE 936 —— w—— —— — 7.27084 
To the ſum of the Sides ADand ED 596--—— 2:77524 
So is the difference ofthe faid Sides 16 —— —— 1.20412 


To a Segment ofthe Baſe 5 which is I 6 cms ceghonns X1.25020 
The whole Baſe is —— 536 
The Seginent IS - ms 17 
SIN nnnnns neem en FF3 
HalfSum —— —— 276 4x.is the greater Segment B E,. 
O 3 Then: 


Then ſay , ' For the firſt Ships Conſe. | 


As'D-E thefirſt Ships diſtance Ct = 485 0 


To Radius ———— ———— 10.0000 
| So is the greater Segment BE 276 —— ——-----2, 44090 


ToS. 64® 25/ the Comp: of the Courſe required-g. 95518 


The firſt Ship ſteers Welt 25® 3 4 South, or South-Weſt by Weft 
I 3 Welt fere. 


For the (ac wy Conſe, * 
As AD the ſecond Ships Diſtance 290-——— 2. 46 239 


ToR ati oo ee titer nit IG OHOOD 
So1s thelefſer Segment A B 2604—---——— 2.41497 


* 1»! the ired--- 9. 
ToS. 63* 42! the Comp. of the Courſe required--- 9 9.9 9 3) 8 


' * The ſecond” Ship ſteers Eaſt 26* 18! South or South-Eaſt by Eaſt 
S Eaſt fere. 


By the Gunrer- F | 41 


For the Segment of the Baſ, ſe, | 
The Extent, of the Compaſs from the Baſe AE g36, to the Sum 
-of the Sides 596 , ſhall reach from the Difference of the Sides I6, to 


the _— ofthe Baſe 17 , with which proceed as before, 


B For the firſt-Ship3 Corſe, 


The Extern from: the Diſtance 306 , tothe greater Segment 276, 
ſhall reach from Radius 'S, g0® to 5, 64® 25/, the Complement of the 
Courſe required, 


For tbeſecond Ships Courſe | 


| 4 | The Extent from the Diſtance 2907to theleffer Segment 260, \ hall 


reach from Radius S. 90 to S, 6 POR the Complement of the Courſe 
required, | 
A 


DIFFERENCE 
Latitude F Deparfure, 


| Minutes and Tenth Parts, to every 
Degree and GP 


| 
3 OF THE 
| 


COMPASS: 
For the Exact Working 


OF A 


TRAVERS | | 


Lind Printed by 7ohn Darby for William Fiſher, at 
| the Poſtern- Gatencar Tower Hill, 1679. 


Cn n——— tt na——nnge — a 


Cn ne EE eee — 


| ——— 


_—_— <— 
he __ 
— hd —_— 


Pd 


\ 


p 


5 AISZS 3 = av wv a lu 4 


be. ho 
w # 


29 
30 


J1 


04.0 


05,0/00t 7 


12 © 00,2 
13.0 00:2 
14.0 00.2 


| 15.0 00,3 


| 16.0 00.3 | 


17,0/00.3 
18.000 3 
19,0 00.3 
20,0 00 4 


2.1.0 00,4 
22,0 00 4 
23-0 00. 4 
24.0 00.4 
25.0 oy + 
26,0 00.5 
27 0 00.F 


29 0\20 5 
30.0,00 J 


| 31, 0[00,F | 


Zz | 329/00 6 
33 || 33-6/90.6 
34 | 34 0996 


35 


44 


+2 
4.6 
47 
48 
49 
FO 
& 
= 


36 
37 
38 
39 
4.0 
41 
42 
$3 


35.0 00.6 | 


17,0/00.6 |, 


1$,0 00. & 
19,0 00.7 
econ wu! 4 


21.0 00 7 
22.0 00,8 
23-0 00.8 
24 000 8 


90,009, 


26 + 00,9- 
27.0 00.9 
28,0 01.0 
29.001,0 
30 001.1 


| 410014-| 


42.0 OL.F 
43-0 O1,5 


44.0 O1.5 
45.0016 


46,0016 
47-0 O1 '6 
48 0 01,7 


49.0 Ol 7 i 


0.0 01.8 


. | Dep Lar. 


Q | 


Lar.| Dep 
01.0, 01,0 
02,0 090.1, 
03-0 00, 
04.0 00.4 F 
05.0 00.3 


OF © CO,2 


06 ol0u.s | 


07,000 


I11,0;00,6 
12.0 00,6 
13 0 00,7 
14.0 00,7 
15.0 00,8 , 


A ! 


20 9 O1,F 
21.9 OL.F | 
22.9101.6 
23.9 01.7 
25.9/01.8 
26 9 01,9 | 
27.9 02.0 
28.902 O 
29.9 02.1 
hy 
31.9]/02.2 
32 9102-3 
| $4 02.4 
1:8 134-9024 | 
35 5 ='5 T” 
36.9 01.9 | 369,026 
$7.9 02,0 | 37.9 62.7 
38.902.0 | 389 02,7 
39 9 92-1 | 39.9\02.8 
49,9,02.t | 40.902.9 
41-9022. 41-9[02.9 
42 9 022 | 42.9103 O 
\ $3 9,023.3 | 43.9[03.1 
2/722 4+:91093 Ef 


| 45-9192 4 | 45-919 2 

| 46.9|02.5 | +69109.4 
47-9925 47 9103-4 | 
4d 91026. MEIN | 

49-9 02-4 49 9102.6 , 49-9,03.5 , 49.8 


30.0,01 5 


39 9,01.5 
31 9/64 6 |, 
329016 
339017, 


Dep Lar, | Dep Lat. | Dop Lat | Dep 


Commit, comune nee 


\ 


7: Poin: 87 Deg 86 Deg 8 Deg E 


_ _ @—— 


of Latituve and id Departure. 


& j1 Deg. 
= | n_ 2 Deg. z Point | 3 Vep- Ep. | 4. Dcp Deg. © Deg. p 
=, | La, [Dep | Ut Lat, | Dep | Lat. Dep | Lat. iT Lat. Dep | Lat. Dep | 
5b | $1.0100.9 52.0 01, 01.8 50.9 02:5 $0.9 02-7 _ c_ Le, 0g 
AER BRHEAHE: 
53 F3-0]vO-9 $3-0,01, $ | $2.9 02-6 | F$2- glen. 8 | 52. g 0F- , | 52 8 "4.2 
5+ | 34.060 0 54.olotg | 53.9026 | 53-9028 | 53.903-8 | 53-8 _ 
| 19) i ogg Ri Ag bed, 54-p02 7 | 54 9029 | 549038 54 8 
56 | J6 0191.0 56.0102 © 55-9 02.7 55.902 np þ ew 
57 | $7.0]01.0 | $7-0,92-0 56.9 02.8 Ay ne "= oo | - 4 %4-9 
3845-34 dp Pong $7.9 02.8 | 57-9103-0 | 57:9104-1 | 57-8 ay b 
I os ON 58.9 02.9 | 58-993-1 | $8.8104.4 | 53 8'05-2 
.of01.0 | 695.0, 02 +© OF. 
= of} == | pe Long 03-1 | 59.8104-n | 59:B 05-3 
O . | -O0 D.Y 0.90 4 60. O2. — ; _— 
62 62,0 or 1 | 62.0/02.2 | 61.9 _e God = $8 60.8 oy py” Ing 
63 | 63.0]91-1 63.0|02.2 | 62.903 1 | 62.9 93-3 yg” = = 05-4 
64 | 64.0] 91.1 | 64-01 0242 63 9103.1 -63- 903 | 63.8]04.5 | 6 SET. 
5 | [91s | Gfoſon3 | GaSoga | £903 | cdjex | $67.07 
66 | 66.0]01-1 65.0112 3 65.9/03.2 68.6 ——_—_ | NA 
3-2 | 05-9035 | 65-8|94- 
67. | 67.0]01.2 | 67-0192 3 66. .9/03- ; | 56. <4 _— ef xiog 
o prey o1-2 | 6791024 | or: *9,0J- *3 67.9/03.6 | 67,8[04-8 | 6 A<x4 
69 | 6&9 .0]01+2 68 902 4 | 68, 9 03. 4 68.9/03.6 54.8104.8 £97100D 
70 | 70.0]01.2 | 69-91024 | $9 Yo34 | 29227 | Bone yd 16- 
71 71 0]Ot-2 70 9102.5 70.9/03.5 70-9/0 — lo —— 
72 | 72 0|01+3 71.9]02.5 | 7t- 903 5 ah 44 —_ hy qt es 2 
We 4 73-0 OY. Fay 10u- J=- 903: 6 7249 03-8 72,8|0F-1 al 64, 
74 | 74-9[9143 | 73-9192 6 | 73-9036 | 73-9/93-9 | 73-8/95-2 73-7065 
7s | 75-0[91:3-| 74-9192:5 | 74-9037 | 7423-9 | 74 312n 74-7/06.6 
26 | 76.0|91-3 | 75-9192-7 | 75-9 03.7 | 75-9104-0 | 75.8105. =_ 
7 eaſe | Hue | ac | pets [acts | 32 
: | 7 | 77 9103.8 | 77 904.1 | 77-8105-5 | 
79 | 79-0|1-4 | 78-9102 8 | 78-9103 18.9004.r | 78 810 77-7 06.8 
3-5 8. 
Þ | hoſe | 7221223 | 72IpE2 | Ne 7g 8og.6 | 79.7<7.9 
81 t.ofvT.4 | 80.9]02.8 { $0 9\o Sn alta i flo. —_— | —— 
4-0 -9/04.2 2, (#] 
82 $2 0101-4 | 81-9j02-9 81 9/04. o | 81-9 ge N, $ 09-7 264A 
. ey . 82 8105.8 82.7 07-3 
8 | 


F 
Vid 


- 


I 

. .2 | 02.0 00,2 | 2 

| 03,0100.3 | 03.0/00.3 0Og,0100,4 | 03-0100,4 | 03,0|00,4 | 03,0100, | 3 
| 04 0100.4 | ©4.0]00.4, O440|00.,5 | 04,0100,6 | 04,0100,6 \ 03,9 00,6 | 4 
05.0*00.5 | Og,o'00,5 | 05.0'00.6 | 04,900 7 | 04.9'00.7 | 049 00.8 | x5 
, 06-<-100,6 | 06.0|00.6 | 05,0100,7 | Og.9,00,8 |.05,9,00,9 | 05.9100-9 | 6 
07.,0100.7 | 07.0]/00. 7 | 06 0J00,8 | 06.9101,0 | 06,9 01,0 06 9JOL-I | 7 
08.0j00.8 | 08,0}00,8 - 07 9{[01:0 | 07 9{01.1 | 03,9/01,z - 07+9]0t.2| 8 
09,000 5 08.0|/00,9 | 08,9101.1 | OB.gjor,z 08:9;01,3 | 08 9j0l14 | g 
O09 9*OL.0 | 09.1 01,0 , 0g 9i01.2 | 09,9101-4 | Og 9'01,5 | O9-9!10146 | 10 
| 10 9101.1 | 10:9]01t,r | 10,9101,3 | 1C 9g or,y 106,9101.6 | 10.9401,7 | xx 
; 11.9{/01.2 | 11. g]Or.2z | 11:9}o1:5 | 11.9j01,7 | ri,gf01,8 | 11-8[01:9 | 12 
12.9013 | 12.9]O01,4 | 12 9jOi,6 | 12,9101.8 | ;2,9}01.9 | 12 $joz 0 13 
13.9401-4 | 13.9jOL.F | 19-9 OL»7 | 13 9$40r,9 | 13,8{02.1 13-8 02-2 | 14 
14.9 01-5 | 14 9*'01,6 | 14:9\01,8 | 14,8[02.1'| 14 8)02.2 | 14481023 | 15 
15.9101.6 15 9101-7 | 15-9,01.9 | 15 8,02,2 | 15 $,02.£ | i5 8 0235 | 16 
16.9]01t.7 | 169 01.8 , 16-9f02.1 | 16 8J02,4 | 16,8: 02,5 | 16 8 02,7 | 17 
17.91o1:8 | 179.9 o19  179|02.2 | 17 B[Oay | 17,8102,6 ; 17 $ 028 | 18 
|'18.9}o1 9+ | 18.9 02.0 | 18:9|02.3 | 13-8j0216 | 18,8]02,8 | 18:8|03,0 | 19 
| 19.9 02.0. | 19.902.1 | 19+8\,02:4 19-8} 02,8 19,8 02:9 | 19,7 103-1 | 20 
| 20,9;02.1'| 20.9j02 2 | 20:8,02,6 | 20,8;02,9 | 20,8 23-r | 20,7,03.3 | 21 
21 9102.2 | 21. g]02.3 | 21810297 | 21.8[03.1 | 21 8 03;2 |21-7]03,4 | 22 
22 9102.2. | 22-9702 4 | 22:8j02,8 | 22.8103,2 | 22:7103.4 | 2271036 | 23 
23-9192-3 | 23-9[02.5 23-8102 9, 23-$103-3 |-23.7 {03,5 | 23-7 [03-8 24 
24 9/024,| 24-9026 | 2481030 | 24. 8%03,5 | 2471037 |24 7103.9 | 25 
25.9102. 5'| 25 9102.7 | 25-8 03.2 | 25.7-03.6 25-7103.8 | 25+7404s1 | 26 
26.9102.6 | 26,9|02.3 | 26.8 03-3 | 26.7]03,7 | 26,7[04.0 | 26-7 0442 | 27 
27 902.7 27,8jo2g | 27 803-4 2771939 | 27,7104-1 | 27+6'04.4 \ 28 
28.9102.8 | 288[03.0 | 29-8/03-5 | 28 7104.0 | 28,7)04,2 28,604 5 | 29 
29.8"02.9 | 29.8 03,1 29-8|03,7 2917 \04'2 | 29 7!04:4. | 29.6'\04.7'| 30 
30.8103,0 30.8 0J-2 30, 8103,8 39-7104 3 | 39-7,04.5 | 39.6,04:9 | 31 
3:.8103 1 | 3r,8[c3,3 | 31810359 | 31-7{044 | 3t,6]04.7 | 31.6050 | 32 
32.8|03,2 | 32.2103.4 | 32-7|0430 | 32 7]04-6 32 6 04,8 | 32 6]0g5,2 | 33 
33-3193.3 | 33-8[03.5 | 33-7]94-1 | 33-7{04 7 | 33:6|o5,0 | 33:619513 | 34 

| 34.8 03 4 | 34-8'03.7 f 34 794-3 34:7 *04+9 | 34 6 Ogo1 | 34 60g 5 35 
| 35-8103 5} 35 8103.8 | 35:7194-4 | 35»6|05,0 | 35»6,05,3 | 3525105 C| 36 
| 36.8103.6 , 36:8J03.9 | 36-7]944F } 36,6] 05,1 | 36.6]05:4 | 36-5|05:8 37 
| 37 8103.7 | 37-8j04.0 | 37:7|24'6 | 37>6|05,3 | 37,6J05.6 | 37»5|06.0 38 
| 38.8j03.8 | 38-8}og.1 | 38-7594 38-61 05,4 38,6j05+7 | 33-5106,1 | 39 
398 03-9.| 39.8 '04.2 | 39:7 04'9 | 3966'05r6 | 39,6105,9 | 39-5 !06.3 | 40 
40.8104 0 40-8þ04.3 | 40-74 05,0 | $9.61OF5,7 | 40,6]06.0 | 40>5106,4 41 
41-8[0g.r | 41.8]04 4 | 41+7|OF>2 | 41,6]O5,8 | 41,5[06,2 | 41,5[06,6 42 
42-8]04.2 | -42.8104,5 | 42:7|052 | 42+6]06,0 | 425 66.3 | 42+5106.7 | 43 
43 804.3 | 43-7/04 6 | 43705 4.) 436,061; 43»5/06s5 | 43:5 [0659 | 44 
44 8'og.4 | 44-7 04:7 | 44-7105 5.| 44:6\0643 | 44:5 06:6 | 44:4 0730 | 45 
45-8]04.5 | 45-7j04.8. | 452719516) 45 5106-4 | 45-5106,7 $514]07-2 | 46 
45.8104. 6 | 46.7}04.9 | 466[05-7 | 46 5]06,5  46,5[06.9 | 4654107:3 | 47 
47-8104.7 | 47-7}05.0 | 47-6]0519 | 47-5[06,7 47-5)07-0 | 47:4 /975 | 48 

| 48.8, 04.8 48-7 05.1 | 48-6]06.0 '48 5068 , 48,5(07,2 | 48:4|0747- 45 
| 498.04 9 49-7 05-2 | 49,6'06-I1- 49,5 07,0 4915 '07-3 | 4914 '07'8 | 5O 
| Dep |Lart, | Dep |Lar, *| Dep iLat,. Dep |Lar,; , Dep |Lat. { Dep |Lat, | © 
nano 1 |__| | oro } onn—_ |: 
-T Poa | 83 Deg. | 82 Deg. | ,74Point-' $1 Deg, | ® 


| 0DeE 


50.7 
SH.7 
JE7 
33-7 


Lins 


Fo 
O5it 
OF 2 ' 
05:3 


| 


| 


JE 


197 [05:4 
$$.7/905 5 
56.7, 956 
$7-7,93+7 


-$8:7, 95-8 


#27 Fg 0549 
60.7 06.0 
61.5|06.1 
627 06,2 
; 6347 06, 3 


95-5109-4 
96.5 09-5 
97.5 09 6 
98.5 09.7 


| 99:5 9.8 8. 


Dep Lar. 
bY 7: Point 


LD 


ao —— - — 


6 Deg. 
Lat. Dep 


50.7 05-3 


' $1,7 05:4 


| 
| 


| 
| 


$2 7 OJ5sF 
$3.7 05 6 
$47 95 8 
55-7 95 & 

56.7 «6.0 
F7.7 96.1 
$8 7 06.2 
; $97 29:3 
60,7 06-4 
61.6 OG,sF 
| 62:6 OF 6 
| 63.6 6.7 
' 646 068 
65-6 06g. 
65.6 07 0 


; 67 6 O7-I 


| 


] 


EE 
| 


= — — 


| 68.6 07.2 


69.6 073 
70.5 07 4 
71.6 07.5 
72.6 C7 6 
73-6 07-7 
74 607 8 
75 6 07 «9 
76 6 v8 0 
776 v8.1 

78,6 08.3 
79.6 08.4 
8o 5 os. 5 | 
3r. 5 o8 6 


"of Zaticude-and* 


Lat. . Dep 
50.6 06.2 
Fl .6 06,3 


-Dep 


52.606 7 


53.6 06.6 
F4+ 4-6 06.7 


55-6 06. 7 
56.6 06.9 
$7-6 07-1 
58:6 07.2 
J9 507-3 
60.5074 
61.5,07-6 
62.5 07;7 
63.5 07*8 
©4507. 7.9 


65:5 GT 0 
66.95 08.2 


| 


| 58:4 


67.5 08.3 


68.5 08,4 
59-5 o8.F 
70.5 of. 
71-5 .cs8 8 


724 o8.9 . 


73 409.0 
14-4 99-1 


75-4 9-3 
76+4,09 4 
/17-40g.5 
78-4/09.6 
79:4-09.8 


| 80.409 9 
81 +'10.0 
£2-41:0 

83-4 10.1 
% 410.3 


, 85 410.4 


| $6.3 10.5 


\ 87 311047 


' 90.3 


88.3,10.9 
09-3/11-0 
— 


41.1 


' 80,2 
| 


Lat, | Dey 


| FO+F 
| Flog 


J2»5 
13'5 
34'5 


56.4 
3714 


O7 +I 
O07» 2 
0744 


o8, 1 
08,2 
08,3 


108,s5 


08,65 


. 82:2\11-F 


; $9O,r 


91-3\11.2 
| 92-3'11,3 | 
\ 93-3/11,5 


94-3\11.6 


95 311-7 


\ 96-3 11.8 


. 
— -- _- _-——  - -- 


83-2117 
842211 8 


85,2 12,0 
851 12,1 
87-1 I'2»2 
88,1|12-4 
89,1|£2+5 
12,7 
91,1 [1248 
92 1 I2»z9 
93 I I3-E 
9441/1312 

95oT[ 13 4+ 
9 6,0, 1335 


$7-0/1346 | 
98.0 13,8 


990, 13'9 
Dep| Lat. { Lat. 


$2 2 Deg. 


| 7 7 Deg. \ Deg. ® Deg. F Poine. 
"of Lat. ; Dep 


0715 | 
07-6 | 

GY 
$5-$107.,8 | 
0729 | 


JO, 50,4075 


| 6593 09,7 


6643 09,8 
| 6713 I'00 


; G8. 2 10-1 


69,2 10,3 


76.2 
| 77.1 


| 


| 79-1 


— — — — 


| 71,2 
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The Df od Ziplonm __ SDſorees 


Latitude and Departure; 
T1 rs is a Table larger and better contrived than any of- this Nature 


extant , giving the Difference of Latityde and*Departyr, to 

ance not exceding 100., in Minis: topos | 

mor Oe Quarter-Point ofthe Comyqaſs ; #h el 
Degreean + being taken qur. at twice or thijce accor: 
ſhall be ſhown in.rhe Ille, - | 
The:Courſe ſtands at the head and foot of the Table, t to extiy Degrec 
and Quartet-Point. of the Compaſs ; at. the beadir begins at 1. dep. 
ſo2 XDoQts ec. increaſing to: #5 Deg. or'4 Points,-At the fqot 


it begins at kN Kh gyro Be. 47 6g. 4 þPoints, &c. 
ebegino at 0D 4 a3 Hee. 'The Diſtance ſtands in 


the ROY ER Gahan, Rey. the Title Diſtavce , which 0h the left- 


hand P agel ing artx, as to L@ 500. the right-hand Page i it begins 


at Fr, and rufis to 100.'The Difference of Latitude and Departure ſtands 
_ under the Corſe: at theheads 


and over itat.the foot of the Table, 


6 2 The Uſe offbe-Tables He 
This. Table i is yery uſcfut in Navigation , efpecially- in working a 


| Trvers 


"Example 1. 
\; The our and Diſtance given , to find the Difterence of Latitude 


Kore: y the Table, 


a Ship ail 'N+ N. E.. 2 Eaſt, ps min, and the Diterence of 
' Ontheri 


ure required. 
top ( becau F 


ht tend Page ( - {becauſe the diſtance is above 50 ) and at the 
cauſe it is under 4 Points) look for 2 4 Points , which is the 
Courſe; under which , and againſt 95 the diſtance , under the Title Las. 
ſtands'$r. 5. whichis 8x alles the the {, the Difference of Latitude; and 
under the Title 4 ſands 48. 8. "that is 48 min, 2, WRIGh | is the 


Example 2. 


Suppoſe: a Ship fail South 562, Weſterly -48 min. the Dillereme of 
Latitude and Departure required wy s, 
On 


| Departure required, 


On the . Page » ( becau nn 4 pf is Fo than 0) 133 


the bottom { becauſe jc abor (eg) 15 3 re 
fox yer 7 


over which , Cod I again hed\ft Tt Rand 
that is 26 min, 7 g the GET, Latitude 3 ay — rele Þ, 
ſtands 35. 8. that is 39 win. 2, , the Depurae re: 
x4 
"Su poſes Ship ai North-Weſt. by. Nygh 160 | i acid theDide J 
fri ity and Dae required the Þ 54h 1+. 
"Onthe'ri 


at, the tos lock for 3 Poidty/hþ Coxble 
Wow becauſe t ba —-- 29 ba to-1D0 ,, 2zke 6 lag | rſt $there 
under 3 es: br againft | x08, ,. under the "Title Lhe: Tands 
that is, 8z min. 7g. the Difference of Latitude; and ynder the Title 
Dep. {tands gx. 6, that is, 55 nun, 3 «he Departurp 3 then for 60 , uns 
der 3 pb , and againſt 60, uiiderthe Title Lar, ſtands 49. 9.. that 
is 49 min. 2, the D fference of Latityde; and under the Title Dep. 
ſtands 33.3. chat is 33 min.'2,* the Departure; then add the Differen- 2 
ce of Latitude and Departure Fo. 60, to the. Difference of Latitude and : 
Departure for 102 , and the Sumis 133, the Difterenge of Latieudes 
and 882 z the Departuze required, 

This T able is alſo uſeful 1n-the reſolution, of the; reſt of the Problemis 
of Plain Sailing , which for brevitics lake are- cared but: a INE 
uſe of it is in the exact working of a T raverle. 

Example I, 

Suppoſe a Ship bound to a certiain Porr ſails $, E. by South , 49. min.. 
then E, S. E. p Eaſt. 52 min, then Eaſt by North 4 Eaſt, 62 min, then 
S.S.W. * Welt, 57 min, then Sourh + Eaft 39 min, to find: a 
rence of Latitude and Departure that the Ship hath made, 

Ser downthe. ſeveral Conrfes and-Diſtances ;"firſt allowing . for Ls 
way » if any 3 then proceed: to lgok out the Difference of Latitude and 
Departure for each Courſe and Diſtance (- by the direQions: before gi- 
ven) inthe Table, placing them in their proper Columns » (2%) If 
the Courſe be Northerly y » the Difference of Latitude muſt be put inthe 
North Column ; if Southerly , in the South Column; if it-be Ealterly , 
the Departure muſt be put in- the” Eaft CoJumn) if Weſterly y, in the. 
Weſt Column , as was' before direted : They having framed the Fa- 
ble, add up the Columns of Difference of halts, and Departure , 

and ſubrra& the lefler Difference of Eatirude and "Departure from the 
 preater, and the Remainder is the whole Difference of Latitude and 
eparture the Ship hath made, 


R ; The 


iT: CTA Sd : 


© Example 3 JOUM 


3 - 


i { , 
i - . . FE 


TheCortiab given in degrees - which often hipperi by reaſor 
—— for the Skinof £ Gompaſs ,*and-inthe hke Caſes. 

G7 aShip| addy to a certain Port fails North g4*, Weft 65 min; 
then + 659;/Welt 56min; then South , 78* Weſt 48 min, then | 
North'2 3+ Eaſt 54 min; hn North 69, Eaſt 36 min. and the Differen- 
cc of Latitude and Departute required: 


ay 2 The Table. 

[1 | af Diff. La: Departure 
<} Þ: 

| Comes... |<: ck las ES Weſt. 


IN. v. 34% 165\$3:9 ls The whole Diffs 
IN. W. 670 j61L:424 $8.51! rence of Latitude is- 
S. W. 280 [48] 10, ol 47.0] eb 72 Norttr, the, 
IN.-E. 23 | [$8120.97 _[F. | mace” 109. 73... 
En OD Jn | nn 2 fe 
— IF - j [03.8 + HB! 


he Poles of the Woild ; ace two lixe f ity ens, pe 
polite one to the other ; _ to, DRE 
h other 


Polt , marked with the Letter N 


not vi le tous , called the 
Seat Pole ,. marked with $. | 


Pate to Poley 


ot wy 


Frog TI Poles 


Y ——_— Klemifhere 


ons FIR. fling a3 £3110. - 
Anil M32 20k j Hpioadis: 


in two, 


az 


ivided into 
are as follows : : 


ki prong 


le cherewit] (oe 23 te, 
twelve Signs , eac 


contanigg, z0 deg. win 


F; min, It 1s 


_ Are Southern 
., Sights. 


elye Signs, - 
zo/ <= os 


J "i 3 The Zodzack i Zone, ny ; and 9 degrees of Latith- 


de, neither (ide the i ard nyt the Effir oe ofthe Planets i in 
: their Reyolution. 
on Cieles «increng 


£1 The. Meridians ; aff gr 
| REP __ —2 ah62o0t : (ro Tarot Equlnods 
; Pg 
The-Tropicks are Goal Cites 23® jo an from the Bhvi- 
| potal, veing pa Br nag and Je the its of 'the Sun 's grekreſt 
wr cry the North Tropjck being wparked with'ss C, = South 
\ wit 0 
\, The Poſer Ciigles ate two\ſinall circled >. 237 30h diſtant pm the. 
\ Polesoffhe World) being parallel tothe EquinoRial, asF. G,dnd D Y, 
Zenith is @ Point imagined in the/Heavens , direQly over our 
Heads (viz) 9g* diſtant from the Horizon , as Z, 
Nadir is a Point diametricallyo ofite tothe Zenith, as R. 
The Arimpths a are great Circles jnterſeRi ___ other in the Zenith 
C neles, Z A,R., © 
Preat- 3) ant from the Zenith and 
Nadi, and divides the Worldi) o the Viſible and Inviſible Hemiſphe, 


och h other jnaks Po- 
at. Righr Angles, as 


©. ; | "Þ=© 7 4 


. 7 
lian which W....,tr 
yl ene elvis to 


7 7 ar, Mes of Declinarion 'or. 


Latitude, ON 1 Olrets el ts 
-the Enna inoCial , and are calle ; of Tarn Decligation , in ha "ob 
:to the'$ te Sor Js . wig 16 - | 


ng the Bart 
We other inthe Poles Poles wfhe' ; It erſecting the Eglipti 


&reh Circles 1 mterſeRing 
at. 
"Latitwde of a Star , wa1'krok ofa Circle ef ongirace, ©cON- 
tained betycen the-Center-efthe Brac eedche Getierich:; and is zxcoun- 
her Narcherly of Sautherly, 
| Fry rg of a Star, is an Arch of the Ecliptick, contained 
Wit. /1; th rcle of- Longitudeof theStar,and the beginning of Aries, 
-and15 4 e of the $1 
The Declination of the Sun arStas ,/is at Argh of the Median; 
_ contained hetweentheCenter ofthe Sun or Star ,1and che EquinaQial, 
end ca omen a4 _— __ PEnY 
T; A foenfion 4 Degree and Munrc. Equinodtia 
ED our uiny >. chewy 
Obkeque tan Arch ofcheE ” PR NY "HRCIE A 
the beinningot _ , andthe Degiee and Minute of the Equinactial 
that riſeth with the Center of the Suomnor Star. | 
Obilique Deſcenſion , is the Degree and Minate of the Hquineddyy, | 
*that ſets with the Sun or Star, ; 
-eAſcenſional Difference, is 2n Archof the EquinoQtial , contained be- 
tweenthe and Oblique Aſcenſion. - - 
The Amplitude » is an- Arch of the Horizon , being the Diſtance of 
therrſang or { of NE Star from the Ealt and YWeft, and is 
accounted 


The Livitade of « place whe wigh of the Pole above the Horizon, 
or the diftagce between the Zenith andithe Equinotial. 
- Longitude :on the Earth, is an Arch of the EquinoRial, contained 


betweenk an ee ee where T.ongirudeis afligoed to.be- 
; anvf a FaDy Is: aud js accounrod Balerly. 


_— C2 dh 
3. 
A TW — 


id 8 ©. 


1 


'C The Axis of the Woric 


y 2% wn 4 | L | Ry ; 
ma inedto pats rom Pole to Poley 


about: which is performedrheDiurral Revolution,” 
"The Equtntinrt Sawret Cifte\ $6 Up." Mffert fi6hr the Poles 
of the Worl 


and diyides,.t int9 the North and-Sourth Hemifpheres my 


9, 


Ir is nbred theL.dtirsE,W, a ts. Gorne 
"'PFhe Ft HpHes pa, 5reat Circte-interſin he 


| EquinoRial.in two. 
| . I', | {a+ -« 
oppoſite'P6 beginnipg of. Libra) 
and makes an Angle therewith of 23 deg, 3 min, Its divided into 
twelve Signs, each containing 30 deg. Which are as follows : 


Aries V4 Libra 11, 


Taurus w&} 4 "\ Y 
Gemmsw m{jAre ae Sagittatins 44 \ Are Southern 


7 


he'beginning of Artes, By i 


TY ——_ 


dufer <3} Signs, N Caprifornus yp(*. Signs, 
Leo\. RN \ Aquarins ty 
Virgo mp Piſtes X-, 


The Ecliprick is noted by the ChirzRers of the xvelve Signs. 

BR oy ofthe Ecliptick are two Points , z4* 30/ from the Rgles 
oftheWorld , repreſented by G arid ,D,.”> Fee” N 
The Zodiach isn Zone, having between 8 and 9 degrees of Latitu- 
de, oneither (ide the Fcliptick , and limits the Latitude of the Planets in 


. 


their Revolution. Hy ane 

The. Meridians ate preat Cirfles interſeing each other in the Po» 
les.of the- World;-and cutting*the Equinochial at -Righe Angles, as 
N.M.S. . ap Thy 

The-Tropicks are two ſmall Circles, 23* go/ diſtant from the Equi- 
noCtial , beiog parallel thereto, and are the Limits of the Sun 's greateſt 
Declination ; the North Tropick being warked with « C, the South 
with vp B. .- 4 nn 

The Poler Cireles are two ſmall Circles 5.23% 30/, diſtant fromthe - 
Poles ofthe World', being parallel to the Equinoctal ,asF, G,and DY, 

Fhe Zenith is a Point imagined in the Heavens , direQly over our 
Heads (viz) 96* diſtant from the Horizon , as Z, 

'The Nadir is a Point diametrically oppoſite to the Zenith, as R. 

The Azimaths are great Circles jinterſeRing each other in the Zenith 
and Nadir , and cutting the Horizon at Right-Angles, Z. A.R. 

The Horizon is a great Circle "$09 diſtant from the Zenith and 
Nadir , anddiyides the World imo the Viſible and Inviſible Hemiſphe_ 
res ,a5*H Q, ; | | The 


| ; K 
| a2 £x£ "4" | | Onhabe: | x 
'The Meridien of a.Place, 1s that Meridian which paſſeth by the £4 
-nith and Nadir of the {aid place, 
Parallels of gory ; «OI z» are Gnall Circles parallel to ' 
the Horizon , imaginedto paſs through any degree of Altitude be tween 
the Horizon £6 wh Zenith as i T f 0 pi: "45d " ia 

Parallels of Declination or Latitude, are ſmall 'Citcles parallel to 
the EquinoRial , and are called Paralleles of Decljnation , with reſpe& 
to the Sun or Stars , and Parallels of Latitude reſpe&ting the Earth 

Circles of Longitude in the: Heayens are great Circles interſeing 
each other in the Poles ofthe Ecliptick, and interſecting the Ecliptick 
a right Angles. 
The Latitude of a Star, 1841 Arch ofa Cirele of Longituge, con- 
tained between the'Centerof the Star and the Ecliptick , and is accoun- 
ted euher Norcherly or $outherly, | 
© The Longitude ofa Star, is an Arch of the Ecliptick, contained 

between the Circle of-Longitudesf theStar,and the beginning of Aries, 
and is accaunted according tothe fugcofſion of the Signs. 

The Declination of the Sun orStars , is ar Arch of the Meridian; 
contained between the. Center of the Sun or Star ,;and the EquinaQial, 
and ts accounted ether Northenrly, or Southerly, | 

The Reght Aſcenſion is the Degree and Migatce of the Equinoctial 
that comes tothe Meridian-with the Sun or Star, | 

Oblique Aſcenſion , 1s an Arch of che Equinoctaal , contained between 
the beinning of Aries, andthe Degree and Minute of the Equinoctial 
that riſeth with the Center of the Sun or Star. 

Obalique Deſcenſion, is the Degree and Minate of the EquinoGtial, 
that ſets with the Sun or Star. 1-4 

eAſcenſional Difference, is an Arch of the EquinoCtial , contained be- 
tweenthe Right and Oblique Aſcenſion. - | 

The Amplitude, is an Arch of the Horizon , being the Diſtance of 
the riſing or ſetting of the Sun-or Star from the Ealt and Weſt, and is 
accounted either Northerly or Southerly, ; | 

The Latitude of a place, is the height of the Pole above the Horizon, 
or the diftagce between the Zenith and the EquinoGtial. | 

| Longitude on the Earth, is an Arch of the EquinoRtial , icomtained 
between the Meridian 'of che place, where Longitude is afhgoed to be- 
ging andthe Meridian of ay otherplae, and is accounted Eafterly.. 

CEE do anoln COLI FO - Aſtrono- 
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 Ateonmica } Problems uſo fulin Navigation: | 
#<=..P ROBLE. M., &-. 


T HE Suns Pl, a preataſt Dedination| given, tofind its pee | 
| Declination-' 


| Exam le: 
Suppoſe the Suns Place to be 20® z3o/ of Gemini , the Dy Declina- 
tion is ( always) 232 30/;zit's ad to find the preſent Declination. 
The Operation by the Logarithms. 


Av Radius 19.00000. 
To. S; Suns greateſt Declination 23% 30/ | 9.60069. 
| Sois $,Suns Longitude 802 306/ from Aries 9.99400 - 


To $, Suns preſent Declin. required, which 1s Nor, 23® 9 9. $9469 


By the Gunter; 

The Extent from Radius $/ go>, to S; 235'30/ z ſhall reach from 58; 
$02 30), to S, 23® y/ the Declination required, 

Note, The * Fig Longitude is. reckoned from the next EquinoCtial 
Point; therefore if the Sun be in Aries, Taurus, Gemin:, (, apricornus, A- 
quarimy Piſces, the Longitude is accounted from 4rzes ; but if in Cancer, 
Leo, V irgo, Libra, Scorpio, Or Sagittarius , it 1s accounted from' Libra, 

eAries, Tanrus, Gemint, ( ancer , Leo, Virgo, are called Northern 
Signs; Libra z Scorpio, Sagittarins Capricornus, e Aquarius , and Piſes, 
are called Southern Signs, Conſequently if the Suns Place be in any of 
the firſt ſix, the Declination is Northerly ; but if in any of the latter ſix, 
the Declination i 1s Southerly, 


P-R O B. 11. 
The Suns greateſt Declination, and preſent Declination given; to find 
ts place. | Example. 


The Suns greateſt Declination is 239 30/: the preſent Declination, 
ſuppoſeto be 189 30/ North increaſing , and the Suns.place requred.”. 


By the Logarithms. 
AsS. of the Suns greater Declination 239 30/: 9: 6606y 
To Radius-  _10;00000 
' So is S. of the preſent Declination 18930/ North” ' $-50147 
To the S, Suns Place inthe Ecliptick required ; > 520 43' 9.90078. 


g_— — — —_—_——_—— 
= ; | | "That < 


wb © 


> As | 
: Sy wag To, x bo” 


ot ” 


That is one Sign, ( 30% making a Sign ) and 22943) from AN$5. \ 

' "as x @ 2 S% 5 p | | s * 
becauſe the Declination is North and increaſing , that hs in.229 43/ of j 
Ta#urss, butifthe Declination had been decreaſing , it muſt have been 
accounted from L:bra , and then it would have beeriz®x7/in Leo, .< 


4 hers Gunter. J% | 
The Extent of the Compaſſes from theS, 239 30/, the oreateſt Necli- ' 
nation., to Radius S, 909%, [ hall reach from. 189 30/, the Suns preſent 
Declination, to the S. Suns Place 529 43/ required, 
- ROB; - FH, | ; 
The Suns Place and greateſt Declination given y to find the'Right Aſ- kV 


cenſ1on. "ns 
f Example. J 1.4 
Suppoſe the Suns Place to be 160 zo/ in Agquarins, andthe Right > 
Aſcenſion required, | of 
: The Operation by the Logarithms:- 
As Radius ; 10.00000 
To Tang, of the Suns Longitude from Y 499 30/ 110.06850 
Sos Sc, of the greateſt Declination 2 39 30/ 9 96230 
To Tang: of Right Aſcenſion required 479 02/ 10.03085 
By the Gunter. \13 


The Extent from Radius $, 909 , to Sc. of the greateſt Declination 
669 30/, ſhall reach from Tang, Suns Longitude trom y+ 499 30! , to 
Fang. Right Aſcenſion 479 02/ required. $55 

Note, This Proportion gives the Right Afcenſion from the next 
EquinoRtial Point; but it ought to be accounted from Aries,according to 
the order and ſucceſſion of the Sings;and therefore in this laſt caſe 479 02/ 
ſubtrated from 3609, gives 3 129 58/ the Right Aſcenſion-required. 


K . PROB, IV, | $6 20M 
The Latitude of a Place , and the Suns Declination given, to find the 
Suns Amplitude, WEW-= 6 OY | 
Example: 


Suppoſe the Latitude 519 32/ North , as the Suns Declination 159 20} 
Noxth, and the Amplitude required, 07 TIT e006! 


= 


S 2 4 > T's 


x40 


. .. _ The Operavionby the Li hg "We 
As Sc, ofthe” Larzude g19 327 9.79397 
To Radug , _ 10.00000 -. 
So1s S: ME Dectination 159 20/ North 9.4223r 
To S. Amplitude requred , which is 259 ogl0 9.62848 


| By the Gunter. 20 
The Extent from Sc. of the Latiude 389 28/, to the. of the Decli- 
nation 159 20/ North , ſhall reach from Radius $, go9 to. S, Aniplitude 
259 14/ North required, .. 
Note , If che Declination be Northerly the Amplitude is Noxtherly,. 
if the Declination be Southerly , the Amplitude is alſo Southerly, 
PROB., V. | 
The Latitade of a Place , andthe Suns Declination given, to find the. 
Aſcenſional Difference, | 
Example. . 
ſe iv the Latitude of 5x* 3 x Norttr,, the Suns Declination is : 
T0® 45/ North, and the Aſcenſional Difference required.: 


| The Operation by the Logarithms. = | 

As Fang. 38* 28 the Gormpt, Lacrade 9.90008 

To Radius -: I 0e0GO0Y 

So is Tang. 109 45/ the Suns Declination 9.27842. 
ToSi 3? 49 the Aſcenſional Difference required 9.37834 | 

By the Gunter. rg 
ma Extent from Tang: 28/to Tang. 10? 45/, (hall. reach from. 
PROBLEM. VI.. 
Tofidthe ' Aſcenſion or Deſcenſſon, . 


Firſt, Fmd che Aſcendorral Difftzence by the fifth Problem, . 
Secondly, The right- Aſcenſion by the third Problem. SIO 
' Fheat if the. Suns Declination be'Northerly, the Aſcenſional Differ- 


ence ſubtrated from the Right Afcenfion , gives the Oblique Afceaſi- 
on, and added thereto the Oblique Deſcenſion. But if the' Sans. De 
clination be: Somherly , the Aſcenfion Difference added to the Right 
Aſcenſion , gives the Oblique Afcenfion, and-ſubrrafited, gives the 
Qutique Del 0's RY”: 0 ON 


cenſion, - 


Foie Notes . 


- 


% 3 


| | bY 6&8 6: ac, 1.24 { a "* A 
- Wot, That if the Afcen ooh” IC ence « | iehe Tight Aker 
on , add ro the Right Afcenſion 3609 and then ſabtract the Afcenſionat 
Difference therefrom, ; . f 
Or if both beimg added together, exceed 366? the Excel is the 
Oblique Aſcenſion-or Deſcenſion required. | 
PROBLEM VIE.- 
or Setting, and Length of the 


To find the Time ofthe Sun's Rifing 
Day; Find the Aſcenfionat Difference by the fifth Problerr. 

Which converted to Hours and Minutes of time, accounting for x $0.® 
one hour, and for every degree lefsthan ry*4/of Time, and for eyery 


15, of Motion , 1/ of Time, 
If the Suns: Declination be Northerly, the Aſenfional Difference 


added to fix hours, giyes the- time of-Sun ſetting , and fubrraQed , the OY 
time of Sun Riſmg, F 1 

If the Declination be Sbntherly, contrarily the Aſcenfional Differ-" { i 
ence added gives the time of Sun Riling 


Eguras 1+: —_ 4 - tracted a pra of ig 
'E EO Sun r1pg' dou Ned gives. e 1 th-of the : | 
tire of Sun rifing doubled the length of the Night. mw Y | 
_ Morey! Example. 
In Lat. $1* 3 North , ſuppoſe the Suns Declination 12* r5/ North, 
'Fhe Aſcenſional Dif, 30%27/, which reduced is 2 hours 2 min, fere, 
Time Sun Setting, 8 6 44 
Tune Sun Riling, 3 $58 y 
Length of the Day 16 4 Ws 
-*,- -- Length ofthe Nighe 7 56 
—— © © © PROFEEM vin. 
The Latitude of the Place; the Suns Altizudeand Declination given, 
tefnd the Azimuth, | 


Example, 
In the Latitude $19 32/ North, ſuppoſe the Suns Declinarton to be 
20® zc/ North , the Altitude 472 30/, and the Azimuth required, 


' Phe Rwlc. 
Takerhe Complement of the Altitude, the Complement of the La- * , | 
titude, atd the 'Coan of the Declination to. 96 degrees; add , 


them together and take the half ſum ; ſubtract the Complexagnt of ing 
"wr ? "IP g 3 ks Deg " 


L4 


oe - ww — — 
"> 4 


'I42 | ny. 
Diiaaion Som the half ſum , and take the Remainder ; then ſet down 
the Complement Arithmetical of the Sings of the Complement Alti- 
tude, and Complement Declination , and thereto add the Signs of the 
half ſum and Remainider ; half the Sum of theſe four Logarithms, is the 
- Sc, of half the Azimuth required /— >.. 7 
Note, If the Declination be South in North Latitude, or Notth in 
South Latitude , inſtead of taking the Complement of the Declination 
to 909; there muſt be go deg. added thereto, and then proceed as before, 


The Operation by the Logarithms, 


S. 420 30/ Compl. Altitide——---—— Comp. Arith, 0.17032 
S. 38 28 Compl, Latitude——.--—— Comp. Arith, 0.20617 
69 30 Compl, Declination, 
' +I5o 28 Sum, | 
S. '75 14 half Sum, en nnmmmmmnnmng mm nmr nem 9.98 $41 
S. © 5 44 Excels of$ Sum above Compl, Declination 8.99955: 
07 | Sum 19.36145 
Sc, of 6r* 21/ —onn—_—w——HalfSm .g,6807: 
6r 21 


Which doubled 122 42, is the Suns Azimuth from the North required, 


—— 


The Operation by'Gunters Scale, 


The Extent of the” Compaſſes from Radius S, go?, to the S, 240 20/ 
the Complement of the Altitude , { hall reach from S. 38® 28/ the Com- 
plement of the Latitude, tothe S. of 24® 40/7: then the Extent from 
S. 249 4o/to S. 759 14/the half Sum, ſhalt reach from $; $® 44/ the 
exceſs of the half Sum , above the Complement Declination , to 122® 
42/ ( upon the Line of verſed Sihes ) which is the Azimuth required- 


Example | 
Inthe Latitude:5x deg. 32 min. North, the Suns Declination is 18 
deg,'15 min. South , the Altitude 57 deg. 45 min. and the Azimuth 


from the North required, F 


The | 
-F 


143 
rich. 0/021 13 


$3720%..3 {:'.The: Compl. Alti ide —— Comp. A 


$; 38: 28+'(The-Compl. — Comp, Arith. o, 20617 
108 15 Declination, go deg. being added; becauſe South, 
218 5$ Cum, | | 
S, 109, -29 half Sum , Compl, to 1809, is 70® 31/ ——o-9,97439 
_ $. x 14--Remainder ———————— $, 33:92 
» Wy Sum 1 8. 53466 

Sc. of 79®* 20/ Half Sum g. 26733 

79 20 N. 
Which doubled 158 40 is the Azimuth from the North required. 


 Bythe Gunter, s 

The Extent from Radius $, 909, tothe $.72% 15/ the Complement 
Altitude , ſhall reach from the S. 389 28/ the Compl, Latitude, to the 
S. 36* 20/: then the Extent from the S. 36®20/, to S, 709 31/ the 
Complement of 1099 29/ (the half Sum ) to 2800, ſhall-reach from 
the Remainder 'S. 19 14/,to 1589 4o/ ( upon the Line of verſed Sines) 
the Azimuth required. ; | 

In South Latitude , the Operation is the ſame with the two precede- 
ing Examples, only the Azimnth is found from the South. L 

After the ſame manner you may find the Azimuth of any Star, 
| PROBLEM 1X, | 

The Latitude of the Place, the Suns Declination and Altitude -be- 
ing given , to find the hour of the Day, | | 

Example 

In the Latitude 51* 32/ North , ſuppofe the Suns'Declination 249 30} 
North, the Altitude 362.30/ inthe Afternoon, and the Hour from -- 
Noon required,-. - | 


The Rale.. | 
Take the Complement of the Declination , the Complement ofthe : 
Latitude , and the Complement of the Altitude to go deg. add them 
together and take the half Sum ; ſubtra& the Complement of the Alti- * 
tude from the half Sum ,- and take the Remainder ; then ſet down the 
Complement Arithmetical of the Sines of the Complement Declina- 
tion , and Complement Latitude , and thereto add the Sines of the half 
Sam and Remainder ; halfthe Sum of theſe four Logarithms , is the Sc, 
of balf the time required in degrees and minutes. EY. ww 


 — LE 


na "Ag, -oulty 


—_ '28 Sum, eg 


S. 78 24 half Sam. —— — — ——9.99755 
"Re Ft u es a TI — CSI 3 EP2 0 i). 62972 


Sum rn, 986505 _ 6 
Sc, of 319,07! w—o————-HalfSm 9 Mm 9.93252 _ 
' 31.97 


Which doubled 62 14 Which ned into time makes 4 hour 9! 

—— TAE LUNE IT 

Bat if had been in the Forenoon, 4 hows 9 man, ſubwraticd from 
42 hours ; eaves p hawrs $1 man, for. 

Qpe- 


Tf the Dechnarion had been Sourhery 4 al Thc Difference ivihe 
ration is, 'Thatiioftead of taking the Campletent ofthe Peclivation 


to 90 deg, there muſt be 90 deg. added thereto , as.in. athe Jecand Exapz, 
ple of the cightk Poohicn £ 
- . - W7 the Gurter, 


The Exvent "fele-Compaile from Radius S.-gp deg, tothe $..66 
deg. 3o min, the Complenept of the Declination { hall reach from the 
S. g&8 deg.'2$ min. the Complement Latitude to S, 34.deg 40 min, then 
the Extent from the $, 34 deg. 40 min,to-the S, of 78 deg. $4.00 the 
half Sum, ſhall reach from the Remainder. 25 1 14 min, to 62 dey. 

24a, 5 Io Line of Vezled ines } 
PROBLEM. X. | 

Having the Latitude of the Place, the Suns WY Aſcenſion, with 

the Right Aſcenſion, Declination, aud Altizude aStar given , to find 
the Hour ofthe Night, 1 


E xe 
Inthe Lathude $7 FRY 32 xn. None enake 7th af 7aunary 16 29, 
.the Sung Right Alcenfon 215 26 Hows , + the Right Aſcenſion of the 
TZaons Tail x 411 hours 32 mm.the Drclmanon 46 25 min. North, 
che Adfitedc 36 Sag, 59 ain. a6 che Ealdan! of : Mendiag, the 


Hourvf the Night wquiced, as; 


ſtronomical P2obl 145 
'Tike the age ret Top theStars Declination , the -Complement 

. of the Latitude of the Place, ani the 'Complenient of the Stars Alti- 
rade; add them together and take the- hal 'Sutm; ſubrra& the'Com- 
plement of che Altitude from the half Sum ,” and reſerve the Remain- 
der; then ſet down the Complement- Arithmetical of the Sines , of the 
Complements of the Stars Declination , and of the*Latitude of the 
-Place, and thereto add the Sines of the half Sum and Remainder: 
Halfthe Sum of theſe four Logatithits , is the Sc; of half the Stars di- 
ſtance from the Meridian, . | | 

The Operation by the Logarithms. 

S. 732 35/ Compl. Stars Declination — Comp. Arith, 0.01808 
S, 38 28 Compl, Latitude — ——— —— Comp. Arith, 0,20617 


59 30 Compl, Stars Altitude. 


27% 33 Sum: : F 
S: $5 46 Half Sum. wm—— ——— w—__— 9.99983 
S. 26 16 Remainder, ——————— 9.64596 


Sum 19,86902 
Sc, 0f 30® 40! a. == w— —— Half Sem .9.93 


30 40 TINT 
Which doubled is 6r 20 Which reduced into: Time; give; 4 hours 


5 minutes, | 
Note , If the Star be to the Eaſtward ofthe Meridian , then ſubtract 
the time produced by the Operation from x2 hours, (as in.the-Exam- 
ple foregoing ) ; but if the Star be tothe Weſtward of the Meridian , 
take the time produced by the Operation; to whiclr adding the Stars 
Right Aſcenſion, and ſubtracting the Suns. Right Aſcenſion, plycs 
the Hour of the Night : but if the Stars Right Aſcenſion added to the 
Time forementioned , be leſs than the Suns Right Aſcenſion , add there- 
os hours, and then ſubtraRit, and it gives the. 'Time of Nyght re- 
QUIT om; « BaomanTs 
, Hours 5* min; ſubtra&ed from 12 hours, (becauſe the Staris to 
the Eaſtward of the Meridian ) leaves 7 hours 55 min, to which adding 
the Stars Right Aſcenſion 31cHhours 32 min, makes. 19 hours 27 min, 
ro which adding 24 -hours., makes 43. hours 27 min, ſubtract the Suns 
P34 pas | fr : Right 


45.r.: 


». oD—4 


-_ þ 


A ren 1 20 hours, andthe * Magle. 23 hours 27 min, which: 
being ccouned from-he ps Mid *".--.--- hah 
gives 11_hours. 27 che I of the? 

Net farther, Ifche Stars Declinatig | the Obſervation 
_ North Laitude x Or: Declination Aaron Nom Seuth Latitude ,.in 
ſtead of taking the C Conan Deviiomioneo 90 deg. there mult be 
0g. wed tO.it as been Ahweinche gab and -aiankope- 
ceding Problems. -- 


- WW. - 


The Operationdy'@unted"s Scale... 

The Extent ofthe, Compaſles from Radias $;90-; to the $. of 43 
deg..z g.-min, the Complement. of the Stars. Detlination , hall reach 
- fromthe'S. 38 deg. 28 min, the. Complement of the Latitude , to S, of 
6 deg. 40 min, then'the Extent from. S, 36 deg. 4©-tmin. to S, 85; 

deg. 46 min, the half Sum , ſhall rexchfroms 26 dep. 16 win. the Res 
main 


er, to 6x dep. 20 min. {.upon the-Lineof Verſed Sjnes) bo Night, 
With which Proceedres ha hath been direQedzto fnd.he Hour of the light. 


A. RUT.TE R;. 


Contaming the Courſes and Diſtances of fone of the moſ? 
Eminent Places on tbe Coaft of England, Scotland, and- 


Ireland, France, Spain, au4Portugal. As aifs the Thwart 
. Courſes between the Eaſt:Goaft of England and Holland, 

rhe Coaft of England and France, avd thr te? Coaſt 
i ea Ag 


The Eaſt Coaſt of England andScotland, : 
CiBs 


Ror - > North Ferelepd tothe North-end of Goodwis , E. by $,—ol7- 
om the North-Forelautto Kewriſh- _ p 


rom £ Kwok N. byE — 
Sn ORE Pits OO? etch —————— — 
Po Tenet, NE nn i 
ro armout 3 of —_ _ — 
Fromennr ole. 1g —— 0 


F ers Boner —_—— — 


he eng 7 KN. | Ss tn 99 
E om .- 


. 


-From Beachy to the Owers 3, Weſt by-Soarb., S—_—— — 
-From the Needles of the Wight ro jy pe p W. SW, —— : 


From the Start tothe Lizard, Weſt by Jourd oO ann —— 0 
From the Lands-Endto SiH. W.S.W, ——— —— — 0 


-From Portlandto Seynbead , S. Ee by E 


"77 


to Tihrmourh, N .. Sed oct ——_ 


= Tiameuth Eur, N: W, — + 
m to £s — — — 
From rhe Staptes ro'Burw ems, ut — mb — oY. 


From the SYaples (6 $0; Abbreead 
Ftottr 4berdent to Bodkneſi ,*N,.N 


hs” es Lk 97. 


From Bvekneſi to Tatneſs . N, WW. — ——— LE en 21 
Thmart Cour 75 from d#6-L alland-, ets... 

Fromthe Forelandto Fluſ king . Eaſt , Nartherly z wr oo => 27 

£ m the Farelazd to the » N: Re ee ee, avatar TrRAS 

rom Qrfordne/i.to the Teffel, EN, HE, wn mop pms, ner (V7 


From. the Spura.tothe Te ©L.E.by S. nn—_  —_— — -— 59 
' From Tinmouth tothe Nexe of Never > N. Eby E. m—_— —_—  --- 0. 
From Tinmeuth to Holy Land - 2. ) G—m—_— a —— --- 6 
 From-Tiwmesth to the Sraw E. N.E. - 7 t——— cw i — —_—_ ——_ 
From Yermonth to the ,E,N.E. — __  —__  ——————— 
' From-New-Caftle to Maers-deop , EB. No BE ee —_ ——-— —— 3. 
From-Aberdeneto Matrs-deop, On — am. woo «| aud I'”23 
From: Doverro the” Maes , N, E | | y 


== the- Fly, 10 ks — es we) 


From-New-Cafttero 
.From Seerbrough to Holy Land, Ealv, —_ —_—_— 7; 
:Th6South Opaſi ef England. ; 
"From gal Durgeneſs » ap "oj —— www —— 09. 
:From Dwr oe OC: W:5S. — 07} 
From F to Beachy, W. SWF women | "wooen women OF 


127 
From Portland to: Torba ef, Southerly, —— — — 7 
From Portlaudto the — W. S.W, | m—_— 67 
From the Start tothe 'Rambead, W.N.W.. ————— — 


From Fa/moushto the Lizard, ' South by Welt, ——— ' —— 04 . 


From the Start to the Eddy. Stong , Welt, 


N. W, 


From the Lizard to the Lands-Exd., — 9 


art Courſes from the South Ce of England fo Team Ce. 


From the Cavkees to Blatkneſt,. EN, BE. —merm —— 48 
Fram Beachy to Blackneſs, Eaſt z ——— ——  — 20. 
From the 1feoffighe to Dies ESE. wm = —— — 37 


F rom Dover ra, Diep 5 South. ——_—_—_—_— 


 Exom Beachy to Struyſart , South , mmm —— 


196 


From Dover-Point to \ , j art ; 85S, "$ —_— \ 
From Beachyto.the Caſquets » SW, by W. hmmm _ 23 


From Portlaxdto the Coſeuet South by ate «> et 
From $ily ro the Caſqvets , [2 i, ;Sourhrl,. —_— ﬀ ___——— = 
From the Lizard to by South , EOS — 
From the Stars to Seven 1 frer; _ by Batt, — a— 
From the Lizard to Paul de L WAL S, bysS. — — m—_—_ 7 
From Portland to Paul ds L 4 S., W. by I. — enm_—_—_—___ C0 
From Silly to Uſhavt , S. E,byS. - — — 7 
From the Lizard co Uſbent, South, | —— ——— —— 29, 
From the Start to U/bant; SW. bys, S., —— 40 
From Portiaxd to V, hant I: W. — — 
The Weſt Coaſt of E gland... 
From Sily to the Cape of Cornwal., .N,E. _ — 09. 
From che Cape of Cornwal to St. Tves, Ealt by North , — 06 
From St. Ives-to Stoopert-Point ,/N.E,by E.._ —— mpg 
From Stoopert4to Hartland-Point.,.. N.'E-by N. — 
They hs to Hartland- Point , N. E. \ .FY — 
tand-pomt to > 
 Fromthe Weſt-end of by a rd, E.S: 


— 
From Lendeytothe Holms ,..E.N,E.. —"s dc 
— Steepholmto the River of Briſtol. » N.E. by WE 8 
From Steepholm to the Naes, W. N. W. — FREY | 
From the Naes to S?. Gewens-point, 'Weſt, Northerly,.' - mann 15 
From Guwens-point toMilford-Haveny N. W. TI | © FOSUNOETETIN 


From-thelſland S:e/mto Ramſey» N, NoW. x 9d 
The Coaſt of [ ind. 

From-the South end of the Saltees to Black. Rock >N, E: by.E.» 024. 

From the Saltees to Tuſtar , E.N, E. —_ _ —— — 05 


From-Black-Rock to the Twſcar , E.N.E. 


Erom-Green-Bay to the Bar of Waſhford , North ) Welterly a ont 
From'the Bar to "Waſ bford 02 
From Arkelo to Mizan-Head , Narth by Eaſt » Eaſterly, ON 


From Nicaſtle to the Point of Brahbe, North \Wekerly. Ch 
Fram-Brahe-head to the Iſland Dalk,, N o_ by Welt, 
From Dalkto the Bar of Dubliz, N. N. W GE 2 
From the Bar of Dubiizto the City , W.S. w. | 
From Lambey to Carlingfard, North by Weſt, 5 —— —— ;. 
F:om 'Lambly to the Sourb Rock, N.N, E: IL "iS 

From the North and Sou? b-Rith to Copeland Ties, N, Ne W ri 
From Copeland-Iſles to Knotk fergus-Bay » NW, wma. — of 

Fram Jpg *Iwily: to Sheep -Havenz W:iS'W.. w—_— —— 04. 


From 


From the Ifland Tvre to the I/tes of \Obſkances 


From Teli»g-He id to Kilbegh » ES. E, 
From Black-Rock to Achle- Head -S. E, 
Erv m $/ynebeadto Galloway-Bay..S. E. 
From the Bay of Ga/loway to Blatkeys , S. W.by S. 
From Dingie Haven to Skellocks , S. W. by S. am 
From Cape Dorſey toMizan head ,-E, S. E.. 

From Sheeps-head to Beer-Haven , Noith by weſt, 
From Beer- Haven to the Iſ[and Whiddy , E-N. EE, —— 
From Mizan- Head to Cape Clare , Eaſt by Sourh, -_ 
Erom Cape Clare to Old head , Eaſt by North, 
From,O/a-head to the Haven of King-/ail ; North by Eaſt, 
From Old- headto Cork 3 N, E. by Eatt. — Wo #4 
From Cork to Waterford, E.N. E, OTEINE” 

| © --ThwartCourſes from England to Ireland; 
From Gro/holm to Waterford , Weſt by North, —— 
From the Rock Maſcus to Tiſtar » Weſtby North;' - 
lor! yy inns to Tu/ſcar , N. Wo by N. | 
rom the Lan of to Tuſcar m—_— 

From the Lands-End of Erg/and to Tular, No Ry Wet RD br 
From the Holy Hill in the Ifland of Angleſey ,:to the Bar of Dub- 


« 
. 


lin , Weſt by North, ——— —— — x8; 
From Roko! to Black Rock , South by Eaft, I IND 7 
From Sillyto Cape Dor/ey ; North Weſt by Weſt, = 56 


From the Lands-End of Exg/azd to Cape Clare, N: W.by W, ' w—— 53 | 
From Silly to Cape Clare , North Weſt, : _ | 
From the Lands-End of England ro Olthead , North-Weſt, wn 45 


The Ciaſt of France , Spain , and Portugal. hg 
From the Four to.St, Matthews-Point , South South-Eaſt — 04- 
From S#, Matthemws- Point to the Race of Fountnay , South by Eaſt. .— of 
From Gloyland 0 Gr0y » Eaſt, =  — > —_—_— — 0g 
From Gl/oy/and to Rell-I le , South-Eaſt by Eaſt, —— 149 


From-the.t#2/t« Pers to Bell-Ifle Eaſt South-Eaſt, —— m—_— 


From the Eaſt-point of the Cardizal to.the Mouth of Morbeam, __ * 
North North Weſt, TH — 04; 
From.the Cardinal to O/d Downs , Eaſt North-Eaſt, . ——.. A 
. From Armentiesto the Weſt-end of Y/e , South by of |; On OT, 
From the Eaſt-erd of Be/l[-Ieto Y/+., South Eaſt Eaſterly — 5. 
From Y/e to the Band of Oleron , South Eaſt by Eaſt, — — 6: 
From Bayon to Fohn de Lyz , South by Welt. —_ --—-— 64. 


From John de Lux to St, Sebaſtians , Welt — - 08 


From Cape Martinhaco to Bilboa , South South Welt ws - — 06: 


wr 


* 


Le 


"From the Point of Bilboa to Caſtro , 


© 


eſt 
- eſt by North ——_— ——— 10 
eſt Point of Anders, Wait ——_ w——-- 0 
From Anderato Cape de Pings,"'Weſt , Northerly —— — 3 
From Cape Pinas to Avilles; -$,$.W., —————_ —— Oz, 
From Cape Pizas to Ribadews , S. W. by Weft. "—_ 


WG 44S 'OF 


From Bilboe to St. Ant 


From Siveras to Cape de Prior, SW. wmnws mon ww Of 
Cifarga 3. Weſt — _ — | — = 
S.W. by W. 


_ s . ; * | & 


— _— | CERERETTSF,' + - 


— 609 

Eaſterly -— 72 

— — $9 

in-lreland. North —. —— 168 

2 PORTS. EB p24 

ram Cape reto Avero, South by Eaſt —— —— 53 


From. Part « Port to. Avers, South mommy — —— 10 


From Cape Montego to the -Burlings, SW. —_ ———: 

Fram the. Rurliugs to Roxent Sous Eaſt, Eafterly. . - 
From Cape Pitcher to Cape St: Vincent , South Eafterly 29 
From Cape Fins/terreto the Lizard . North North-Eaſt 153 
From Villa Nova to CapeSt, Maries., Eaſt by South —— =-— og 
Erom Cape St, Maries to Salteesr, E.N,E, 082" wn — 24 
From Cape St, FYincext to Cape'St. Maries , Eaſt ——— — 8 
From St. Lucas to the Point of Cafe? ,"S, E,  ——— — 09 
From Cales to the Straits Mouth, '$.8.E, ———— —— 10 


From the Point of Gibralter to Malaga , N.E. m—  — 4 
From Malaga to Peles Malaga, Eaſt Northerly 


From the Point of Gibralter to Cape de Gat , Eaſtby North —— — 66 
From Cape St. Vincent, to Cape Cantiy, South ————  —— 36 
-Prom CapeSt. Yincext.ro Cape de Geere , South ; Weſterly ——— 133 
From Cape St. Maries tothe $trarts., BE. S. E: Southerly 45 


From Cape St. Maries to Cape.Cantis, South by Welt 
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| fam 4a i with ſhells. 
oF White ſand with Ow ſeand Nis, 
|Brapny ſand with whiceand red ſhells. 
5 Branay find 
with ſome pieces of Shells., 
j65|Branny ſand, Herring bones, ſmall tones. *- 
Small Ip ſand. 
| W hirefandthen entringon the Bank, 
{Red and with black & white fcollop Chelbs. - 
Broken ſhells 'with white and red ſand, - 
165" bro rhroe fandon:the Eaftpart of the Batik, 
Red fand and Phells a it,” 
5154| More ſbells, the Lizard N. E. gift. 18 loopy - 
a'Fo Storrs fand —_ and broken: hells, - 


Redneck ed withg gliſteringhell | 
oints of Need | 
ine: wake 5s wich ry: Owyſe. 
>d und black ſand with gliſter ing ſhels, 


Z1 Fo;00 


s. bogs % me whire Tand fall andgliſteringſhells, 


Ty- ce broken Witeat or coarſe Bran,- © 
" {papingp. © 


=50 Courſes and Diflances, 


"From the Point of Bi{boa to Ca/fro , Weſt 


—o 


From Bilboeto St. Antony , Weſt by North | m——— Fo 
From St. Antony to the Weſt Point of Andero, Weſt ——— w— 
From Andera to Cape de Pings," eſt 5 Northerly —_ — cc 7 
From Cape Pinas to Avilles, $,S.W. ———— —— — Oz, 
From Cape Pinas to Ribadews , S. W.by Weft. — I4 
From Cape Pinas to Ortegal , Weſt by North , Weſterly 2.9 
From Siverxs to Cape de Prior, S.W. — m—_ 05 
From the Groyn ro i/arga , Weſt — — m—__—_—_—uﬀucw o$ 
From Ci/argeto Cape de Bylem , S.W. by W. =" I 
From Cape de By/em-to Cape Coriane , S., W ny; 0%. 


From Cape Coriane to Cape Fiziſterre , South — ——— 
From Cape Ortega/to Cape Coriane, S. W.by W. — m JJ 
From St. Sebaſtian to Bell-I/ſe , N, N. W. Northerly n—_—  -- 0 
From Cape Martimcbacoto Arxas/on, N. E. Eafterly —  _- 
From Cape Martizchacoto U/e, North, Eaſterly put — 60 
Fror Cape Pings tothe Tower af Cordgy , E, N. E. Eafterly -—— 72 
From Cape Pinas ta Bel-I1/ls, N.,N.E. — 
pevm.Cage de Qrtegalto. Waterford in-Ireland , North — —— 168 


From Ci/argato Sify . North by Eat — — 
From Caps Fixzferre to.Port.s Port , S.&.E, — 4< 

ram Cape Fin;/terreto Avero , South by Eaſt ——— ———— 53 

rom Cape Fin:Perreto the Burlings, Sauth ——— 67 
From. Port « Part t0. Avero , "South ww — ——— 10 
From Cape Montego to the Burlings ,*S. W. m—— 
From the Rurliugs to Roxent , South by Eaſt, Eaſterly 16 


From Cape Pitcher to Cape St. Vizcent , Sourh Eafterly ——— 29 
From Cape Fini/terreto the Lizard . North North-Eaſt IF53 
From Villa Nova to CapeBt, Maries., Eaſt by South —— -— cg 


Erom Cape St, Maries to Saltees, E.N, E, — 24. 
From Cape St. Vincent to Cape St. Maries , Eaſt =» — 1; 
From St. Lucas to the Point af Cales ,"S, E. ———— — iy 
From Cates to the Straits Mouth, '$.S.E, ———— =——— 10 
From the Point of Gibralter to Malaga , N.E. — 4 
From Malaga to Peles Malaga, Eaſt Northerly 065 
From the Point of Gibralter to Cape de Gat , Eaſt by North 66 
From Cape St. Vincext , to Cape Cantiz, South — 36 


'From Cape St. Yincent.to Capede Geere , South ; Weſterly ——— 133 
From Cape St. Maries tothe Straits , E. S. E: Southerly ——— 45 
From Cape St. Maries to Cape Cantin, South by Welt — 
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VAarion3 forts of Ground, 
| Lat, !©! | 
Bearings. D.M.3. The warious ſorts of Ground, 
en—_— _ — ru 
{ South .26,5 0] Brapny ſand like ground wheat, 
S'S E:. 345} White ſand mixed with ſhells, 
8.3.4. Fo Coarſe Owe. | 
E.S.E. [53)Coarſe ſand and fine redſ{hells, 
- EbyS. |58|Owlſy ſand with Queen ſhells amoogt it. 
E. by N. Owlſy like Mufſterd {ced with broken ſhells,” 
E. by N:- Peppery ſand black and yellow. 
| E byN: [Black white and red Stones, with Owſe. 
| = We '. - yr black fand, 
;N.&. o\Roc 
| N. E.by \Sand-and Owſe copether. | 
| N.E.by |Whiteand red ſand mixed with ſhells, 
N, Eby -White ſand with Ow ſeand Nits, 
N. E.by Branny ſand with white and red ſhells. 
D 4 N. E. by Black ſand, 
S ) N.E. by Branay fand with ſome pieces of Shells., 
| N, E. Branny ſand, Herring bones, {mall tones. - 
| -N. E. by Small red ſand. 
1 NN. E. froo W hirefand then entringon the Bank, 
N.byE. [118 {Red fand with black & white fcollop ſhells. - 
North. Broken ſhells with white and red ſand, - 
| North. 149.4.7]65| White ſand on the Eaſt part of the Bank, 
| : 2/77 |Red fand and Phells amongſt it, | 
More ſhells., the Lizard N. E. dift, 18 teopy - 
Branny fand with black and broken1hells, - 
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| | {+ Shetien lint iike points of Needles. 
F 2518 3/Fine'whitefand with a liede Owle. 
- [1]>1r 50,08}66Red and black ſand with gliſter ing ſhells, 
! W.byS. [32 49.30|75[Finewhire ſand feaall andgliſtering ſhells, 
\W:byS. 134 14.0+Like'broken W'trzat or coarſe Bran, 
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a6 48.36 6: 3 Full of f ſmall Mace ſand. 
I 548, 15/80/Round ſtones mixed with Scollop ſhells. 


152 Houndings _ nt the Channel. 


The Varian forts of Ground. 
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60 Small beaten ſhells and Hakes teeth. 


48. 50.8 $ Great and {mall pieces of Cockle ſhells. 
S5 Gray and brown ſand with white ſhells. 
68 White and gray Mace fand. 


8 Small Shells and Herring bones, 


48, 30/8 5, | White and gray ſand with ſmall red ſtones, 


15/49. 5 20 Fine white ſand. 
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'S. 3 08/49.05;6 
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Ms hell gray 


133 49-15] 87 [Dazlin ſand like Barley ſtraw. 


0449-10 '06 Full of ſand and broken { hells. 
04. 48. 56163/ Z Shells like Periwincles. 
* [151494157 andred pieces of Cockle ſhells. 


whiteſand with ſhells. 

White ſhells and fine ſmall ſtones, 

Hakes teeth, and ſhells like Oatmeal husks, 
GreatNoneslike Beans and Peale. 

Sand and ſome { hells. 

Fames*s ſhells. 

Small ſcollop ſ hells with ſmall ſtones. - 
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48 Maſhy " hells , and ſome ſcollop ſhclls, 
53 Maſhy ” hells and Hakes teeth. 

's Maſ by ſhellslike Oarmeal husks, 
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Maſ hy { hells and Hakes teeth. 

pond as big as Beans, ſo 4 leagues off. 
ay land like Oatmeal- flower. 

afby ſhells and ſmall ſtones, 

Small [ hingly ſtones and maſhy ſhells, 
Whire maſhy ſhells and white ſtones. - 
Black gravelly ground with ſmall ROnEs, 
Scollop ſhells, © 


Great ſtones and rough ground, 
Bearing 


The various ſorts of Ground, 


Dirty brown ſand, 


Dirty brown ſand and Hakes teeth. 
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Fine ſand, and within this 28 and 30 fathom 


adſtone , with Hakes 


{ N, Like the Duft ofa Grin 
<.LN. 143 1423 2 teeth and \ hells, 
5 NE -93 3s, ravelly ſand , ſmall ſtones and \ hells, 
G,, N,bW.,Wly|12|38| F Reddiſh ſhells maſhedas if beaten in a Mor- 
( N.W.byW.|14]42|7 ter, white ſand and Scollop \ hells. 
(N. E. by E. jo8,3 5|Small ſhingly ſtones as big as Peaſe, 
<.| North. [o8|40|Streamy gronnd with ſmall ſtones, 
=; N byE. |5;|33|Thbe ſame with ſome black ſand, 
24 N. E:by N:| 11'4r|Fine ſand and ſcollop ſhells. 
8-5 N-N,E. [08]40|Fine ſandj, ſcollop { hells, and ſmall ſtones, 
1 N.,E.byE [25|27 Shing] ground, 
(W.N.W. |25 LOR Bis. 
"CN. FE byE. |0:]r7|Oreartninghy ground, 
S aL E 24 bh Smallſhingl zround. 
S N.E. |o2|13|Rockyground. 
LN FN. by W. 3: [20| ( Allthe ground from Albions to the Eaſt end 
C&S, E.byN. [0421 of the Wight 18 chalky , it makes dents in 
IP; N.by E. 03 18" the Tallow, and nothing comes up but 
SSD! North, jo3[18|.* blownſandinrowls, which will crumble 
Ro SA (N, by W. in.your fingers. 
"T Wb 3, [04 16\Rou h ground with ſome big ſtones, 
V [ Weſt. 04 21|A kind of ſandy fil hing roms. 
8 \ W.N.W. |08|33/Fiſhing-ground ſomewhatxed , with ſtones, 
& { W-byN, [06|26] as big as Peaſe , and ſome as Beans. 


We 


DireQions to ſail into ſomeof the Princi 
: on the Coalt of Eng/and. 
Direltvons-to ſail into Silly. | 
Illy is divided into divers Iflands ; along the Weſt fide lyeth a great 
ay Rocks. There are ſeyeral Channels —_— which togoin, 
but the Southermoſt , called St. Mary's Sonnd, is the beſt , being a fair 
opcning of a Channel, but near the middeſt lye two.ſunken Rocks, which 
in foul weather the Sea may be ſeen to break over; it is beſt to leave 
them on the Larboard (ide going in, andon the Starboard coming out ; 
go ſo near the Starboard-ſhore , as that a Stone may bealmoſt thrown on 
Shore; and when you are within the Point , luft up round and come to. 
an Anchor in ſight of the Houſes; or when the Town is brought open 
with the Valley , leave two thirds of the Harbour on the Larboard-fide. 


TR DirefHions to ſ acl into dAhounts-Bay. 

If you are bound into Momnrs-Bay with an Eaſterly Wind , keep not. 
roo near the Lizard ſhore , eſpecially at the Manacles, for without the 
Hanacles there are funken Rocks, To avoid which , be ſure to keep ſo 
- far offthe ſhore ; that all the Spire of the Steeple called Keveron may be 
ſeen aboye the Land;ſo hall you go clear of them unto the Lszard Point;. 
from whence there lyeth a ledge of Rocks . which all { hexy themſelves at 
low water. About five leagues North-Welt from the Zzzard lyeth 
Monnts Bay , on the Eaſt ſide of which is a high Land , whereon ſtands a 
Caſtle called St, Michaels Mount; to the Ealtward of which lyeth a great 
range of Rocks from the Land, a League into the Sea , whereof be ſure 
to be careful in dark Weather; from thence to the Sourhward ro wards 
the Lizard, the Coaſt is very full of Rocks , bur lie not far off the { hore. 

To fail into Mownts Bay coming from the Lands-End, or the Lizard, 
the ground is very clear all oyer , and fine Sand unto a mile of the { hore, 
between 20 and 23 fathom. 


ſoon To ſail into Foy. 

To fail into Foy, it is neceſſary to have at leaſt half ood; Runin 
amidſt the Channel between the two Points , and being come within , 
| chuſle eitherſide, but the moſt water is by the Weſt-Land , between 

the Stakes and the Square Steeple, Being come within the Stakes , ( as 
you 


pal Harbours | 


en-the Coalt of Enyjand. 3s. 


-you come in by the Land ) bear fonjewhat off preſently from the Welk 


ſhore, almoſt into the midſt of the Channel neareſt the Welt Shore, un. © 


til you come before the Viſlage-that lieth on the Weſt fide ; where is a 

deep Dack , in which Ships that drawy 16 foot may lie'a-float at low 

water; four Ships may liein the ſaid Dock. ou | | 
To ſail «nts Falmouth, 


Four leagues South-Welt by South from Foy , lyeth Deadman;- 
Head ; and two leagues to the Weſtward lyeth the Haven of Falmonth; 
upon the Welt Point of the Haven of Falmosth ſtandeth a Caſtle yp- 
-on the high Land, called Pendennis : In the entry nearelt the faid Welt 
fide, lyeth a great Rock aboye water , you may ſail inat either {ide 
of it; at the inner ſide of the Eaſt Point lye alſo ſome Rocks offthe 
{hore; on the Ealt ſide is\deepeſt waterand moſt room , therefore in 
going. in , give the Eaſt Point a large birth, here will be ſeyen or eight 
 ſathom: keep the ſaid {hore till you come within St. Aaxds Caſtle ; 
which whenit bears Eaſt there willbe «£--r 17 fathom ; but halfthe 
Harbour oyer towards Smithick is but four or five fathom : Obſerye 
in going in , to keep the Manacles open and { hut on the Point of Fal- 
mouth Caſtle; and fo it muſt be kept till you {hut the Church over 
Penny-(omquick,, into the North-Eaſt End of the Smithich ; and fo 
bear over to St, Mandes, and ride with the Caſtle Eaſt, laying one 
Anchor in 18 fathom , and the Weſtermoſt Anchor in four fathom , as 
1hall ſeem convenient. 


To ſail into Plimouth. | 

Seven leagues tothe Weſtward of the Start lyeth Plimonrth-Sonnd ; 
at the Eaſtermoſt Point of the Sound lyeth a high round Rock called 
 Mawſtone; between it and Ramhead lyeth the faid Sound N.N.E, 
being round and deep. 

A little to the Northward of Rambead is a fair Sand-Bay , where is 
good anchoring cloſe under the Land in 9 or x6 fathom. Two leagues 
South, a little eaſterly from Rambead, lies a Rock above water called 
the Eddyſtone; the Point of Phmonth- lyeth from it Notth by Eaſt and 
N, N.-E, diſtant aboat 4 leagues. 
 Inthe Sound by the Land of Plimonth lieth an Iſland called Drake? 
Iſland, which is faſt to the Weſt fide, with a racy of Rocks under 


water; ſothat you muſt fail along to the Eaſtwarll of it, 
Wy. To- 


156 Toſai(intoſomePaincipalHarbours 
” To ſail into Catwater. | 

To fail into Catweter , Run in: between the Iſland and the Point on 
the Eaſt ſide, in with the Land of Plimonth, till Catwater open on the 
Starboard ; then go into*the Eaſtward between the Point of Plimonth, 
and the Point on the Starboard-(ide, leaving moſt part of the Channel 
en the Starboard. ſide yntil you come within the Point; and anchor 
there right againſt the Ingh ſteep Northern Land; there is at low wa- 
ter with extraordinary Tides four and five fathom, 

In ſaihng into Catwater , be ſure to give a good birth to the Sou- 
them Point of the Entry , for there lies off the ſaid Point , a ledge of 
Rocks under water, about. two- Cables length off from the Land. Up- 
on the Pointof the Ledge lies a Blioy', where is about twelve foot water 
at half flood, which Buoy muſt be left on the Starboare-ſide going in', 
and when (atwater is altogether open, you may run in- to'the Eaſt- 
wards , leaving in the Entry-of the. Harbor two thirds'of the Channel on 


the Starboard ſide as aforeſaid , becauſe the South-\ hore is ſomewhat flat 
off, there lying a ſandy Banle , which reacherh to the ſecond Point of the 


South-ſ hore of 'Catwater, 

A little to.the Eaſtwards of Drakes-1ſtand, lies a Rock under water; 
upon which at low water it 1s got deeper than two fathom, To ſail wit- 
hin the Land , you may goto the 'Eaſtward or Weltward of the Rock as 
occalion ſerves, 


To (ail into Dartmouth, 

Three or four leagues to the Weſtward of Torbay lies the Haven of 
Dartmouth , which hath a narrow Entry lying in between two high- 
Lands: upon--each {ide of the Haven ſtandeth a liltle Caſtle;-,on the 
Weſt fide is a Church on the high-Land; called Sr. patrscks, Chutch. 
To fail in coming from the. Weſtward ,- run in along by the Weſter- 
Land fo far to the Eaſtward, until the Key of the Village (on the - 
Eaſt-{ide of the Hayen) be brought in the midſt of the Entry of the 
Haven between the two Lands ;.1t is convenient to haye the Bgat Tea- 
dy:( if any guſt of Wind ſhould come from the high-Land?®) to' row 
i-. Being come in , edge over tothe Woelt-ſide beforetthe Brtwhouſe , 
and anchor there in xo or 11 fathoin;. or beford- Villige on the 
Eaſt ſide-at pleaſure, At the Eaſt ſide lieth a ſunkeh Rocky to avoid 
which , ſteer -in with St. Perricks Church, and' do not bring. the Vil- 


. lage, which ſtanderh jon the Weſtſide of the Harbor, without the 
{ad Church, but keep the outer Houſe of the ſaid Village in the Hl 


_ onthe South Coaſtof England. 
ſide of the Chappel, and always in fight without the Bulwark, 'on 
the North fide by St. Patricks Church ,*ten there is no dariger of the 
Rock in the Range by the North Point,” Between Dartmonth and the 
Stare neareſt to. Dartmonth , ſtandeth a white Spire Steeple called 
Fackmman , which'is a yery good mark to know Dartmouth by, | 


| :  Toſailinta Torbay, - _ 

To gointo Torbay, bring the Welt Point , orthe Berry , South by 
Eaſt , or S. S. E. fronr you; and anchor therein: 7 or 8 fathom , where 
you \ hall be Land-lockt for a South and South-Weſt Wind. At the 
North-Eaſt end of the Bay is alſo a Tide Haven called the Tormain ; be- 
fore itis good Anchor Ground in four or five fathom, according as1s: 
delired an nearer or farther from the Shore, 


Direftions for ſailing in at the Eaſt end of the Iſle of Wight” 
to Portſmouth Harbour, and alſo to Hampton, 


If you come from the Eaſtward with a Northerly Wind , bound into; 


the /ſle of Wight, or Portſmouth; after you are come to the Weltwards 
- Ofthe Sheal ,-called the Owers, hale in North-Weſt with St. Helens 
Point ; bat do not hale too much to the Northwards, for there lieth x 
Bank of: Longſtone Haven , totlie Eaftwards of-the Horſe, that: hath not 
above 13 foot on it at low water , but keeping of the Leadiin 7'or 8 
fathom , carrieth you clear without it , and will ring youto the $6uth- 


Ealt end of the Sand called the Horfe, St. Hellens Churchbeing South- 


Weſt by Welt from you , you may run in five fathom 3 and when you ha- 


ve brought the-Weltermoſlt great white Patch, cr Chalk, upon Parch- 
down , ( which is the high: Land "tothe Northwards of Portſmonth ,) 2 
Ships length to the Weſtwards of South- Sea Caſtle that ſtands upon the 


Beach,-then you may luffup without fear : Being then tothe Weſtward 


ofthe Horſe , and ſteering with that mark; itwill lead you in along{t 
the Horſe unto the Beach, and ſo into the Harbor of Portſmanth , keep- 


ing long cloſe by the Shore, un il you come'to the 'Town Walls end, 


and there you muſt bear offta little for a Flat that lyeth oft from the: 


Shore; this is for.an. Eaſterly. Wind. But if you intend for Stoaks- Bay, 
when you have brought the Fire-Beacons on-Brown-Down , whichis 


to the-W. N. W of Hazle-wood Point, within a Ships length without- 
the ſaid Point, then you may bear to the-Weltwards along the out- ſide 
of the Spit-head, which is the Shoal on the Welt ſide of the entfy of: 


Pbriſmonth Haven, 


Ty. 
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153 Toſail into ſome Pzincipal Harbours 

Krhe Wind be Weſterly or Southerly, and youu are coming from 
the Weltward , and delign for St. Hellens-Road , or Sroaks-Bay , from 
Duunoſe to St. Hellens-Point, the:Courſe is North-Eaſt by North, and 
N, N. E. but borrow no nearer to St, Hellens than fix or ſeven fathom , 
for the Spit lies off a great way; but if it be clear weather that you may 
keep Sand-down Callle open of the (#lver-Cliff, that Mark will lead 
without the Spit of the Point; and ſteering along in this Mark , until | 
you open St, Hellens Church ſome two Ships length open ofthe Red 
Cliff withia' St, Hellens.Point, or Port-Sea Caſtle , to the Eaftwards 
of Sowth-Sea Caſtle, then are you clear of the Point ,. and may fieer to | 
St, Hellens Road North-Weſt , and having brought the Pome South 
by weſt, or between that and the South by Eaſt, you may anchorin 7 
or $ fathom yery good ground, 

Note, That you hive no good clear ground all along the Iſland , un- 
till you have opened St. Hellens Church as aforeſaid , and have brought 


the Point to bear from you $S. S. W. 
From St, Hellens Point to go between Ao-mans- Land and the Horſe, 


the dire&t Courſe inis North. Weſt by North, and Nort-Welt; but 
you: have noſhoaling upon the South. Weſt ſide on No-mans Land, for 
you ſhall-have x6 fathom , and the next caſt but 3; but atthe Hoyſe you 
may ſtand in 10 , 9 or 8 fathom : Ifthe ſtrong Tide be bent and ſmooth 
Water, you ſhall have agreat wal hing of " Fak by the overfall of the 

Water : But eſpecially on No-mans-Land, if it beclear Weather, T here 
are very good marks to lead you in, which areas follows; Keep the 
two Windanlls on the Downs on the Iſle of Wight , that they maybe 
ſeen clear over all the Trees-between you and them , bat no more above 
them than, even clear; and this Mark will lead you in, andſo up along 


"the Iland withoue ſome middle ground that lyeth W. S. W. off the-Point : 


of No-mans-Land. 

Alſo from. St. Hellens Point ( if it be clear weather that you can ſee 
it) there 1s a dire Mark, ( viz.) apieceof an old Caſte , heretofore 
called Hazlewood Caſtle, ftanding on 'Gilkeker Point , ( which of late is 
kept white) keep Gorbere Church andthat bothin one , or this Mark 
inthe middleof the Wood about the Church , which ſheweth with a 
Valley like a Saddle ,*and fo you may run direAly in without fear. Or if 
the Wind be ſo that you are forced to turn it in, then you may turn the 
-  faid Mark within:two fails breadth of each end of the Wood. In the mid- 
| dit of the Channel is cighteenfathom water z and if you bring the ſaid 
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Mark right under the North end Md | 


h of the Wood, you ſhall run in a 


e 
dle-Ground- near the Horſe , that hath not aboye ten foot on it at low 
water , and hard fand.. W . 


To fail within the Wight in thick Weather, 


To fail between the Main and the Wight in thick Weather , borrow 
in (ix fathom'of St, Hellens,and ſteer North-weſt by North,and N.N.W. 
from St, Hellens Point, till you have twelve fathom , and then fteer 
more weſterly as you find the Depth; . come no nearer No-mans-Land 
than nine or ten fathom ; in that Depth you may keep along the Wight- 
ſide, if the Windbe Southerly ; but if it be large, keep in fourten or 
fifteen fathom , which is a good birth from both des » and ſo ſteer Weſt 
by South and W, S,W. as you find the Depth, until you come to {ows. 
Note, That being about Sroaks-Bay , there will be leſs water ; if you 
go near to Cows , there you may anchor in twelve or 14 fathom , in the 
midſt of the Channel , where is good Oazy Ground. | 


"Direttions for Dovcr-Rvad.. 


The beft Ground in Dover-Road is with the White-Way,, to the 
North-Weſt of Dover Caſtle ; or between that Hill that comes from St. 
James's Church, which is a flat Steeple at the North-end of Dover- 
Town for a thwart Mark, and in what Depth you pleaſe, from ſeven 
to fourteen fathom. Thwart of Fowlſone in twelye or fourten fathom is 


yery good ground. 


Direftions to ſail from the North- Foreland through the Gulls 
*  anthe Night, 


If your Ground Tackle \hould fail in the Night, riding at the North- 
Foreland., as very often hath happened, and you cannot weather the 
Foreland, weather the North-ſand-head; it you can but ſee the North+ 
Foreland-Light , when that Light-houſe bears N,.W, or Narth-Welſt 
by North, then bear over into eight or nine fathom , and being in that 
Depth , (ſteering to. the Southward $. S$, W.) you may be ſure it wall 
carry you dire&ty through with the Brake; but keeping-your Lead care- 
fully , and borrowing no nearer the Brake than five fathom , nor going 
without nine fathom , ornine and a half, as you have the Tide under 


you, and this Courſe will lead you through without Danger. 
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Direttions for the North-end_ of the Goodwin » for ſuch as Sail from 


GT , 


GPs 


the Notth- Foreland to the Southward inthe. Night. Gy 
If you be at the North-Foretand , bound for the Downs , and that the 


Tides do fall out too early or too.late to turn. into the Downs, with. the 
Wind at South-Weſt, or $, S. W. take the following DireCions. 


fit be in the Morning, before Day, then be ſure to weigh Anchor 


- Inconvenient time, to beatthe North-ſand-bead at the turning of the 


Tide to the Southward, From the Foreland you may ſteer out with 


a Flood-Tide ,.South-Eaſt by Eaſt , and South-Eaſt , or keep the Light 


of the, North= Foreland North-Welt by North; this Courſe will lead you 
Out : But forthe more certainty , be ſure to keep the Lead well, and 
then you may. borrow off and on with the aforeſaid Winds in ſeyeh or 
eight fathom, and ſteering out inthe aforeſaid Courſe , you ſhall find 
the Depth ſuddenly change to fifteen or twenty ſathom ; then you may 


hale up cloſeto the Southward along the Back of the Goodwin, the 
Eaſtermolt Gde of which lies 'S;'S.'W; and IN. IV, E. twelve or four. 


© tcen fathom; and'ts not above a Saker-{hot from the Sand; but if it be 


inthe Day time ,' and the. Wind blows ſo hard, that you cannot well 
Tack to turn thr [the Gulls, then the Marks to carry you out at 
the North: ſand-head,, 'is the flat Church upon the Zoreland called St, 


Peters, a. Ships Lengthto the Northwards of Bread-ſtairs Peer-head ; 
' or borrow upon the Sand by the Leadas aforeſaid , and fo taking the 


firſt of the Tide withopt the Sand , you may ſtand to the South-Eaſt- 
wards tiff the' South-Foreland bears Weſt by South ; then . caſt about 
and you ſhall weather the South-ſand-htad,, and bein the Downs Road 
before ay other Ship that parted with you at the Foreland, 

- Not being willing toenlarge this Book to a greater Volum, where- 
by the price ſhould be augmented, T ſhall here conclude, referripg 
thoſe that deſire farther Inſtrudtions for Siloting a Ship into any other 
Harbors on the Coaſt of England, Scotland, France, Ireland , Fluders, 


"Holland ,: &c.to the Coaſting Plot , ſerforth by F. Seller; or the-. 


Safegittrd of Sailers, and Pilots: Sea Merror ; Books containing. good 
'D CORES 


tions, aud uſefu] Sea-Charts , fold by W. Fiſher, 
 FINIS 


